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Image Source: MIS - Public Imagery

Figure 1

Study Areas
Quincy Mining Company
Portage Operations Area
(QMCP)
Quincy Mining Company
Mason Operations Area
(QMCM)
C&H Lake Linden Operations
Area (CHLL)
C&H Tamarack City
Operations Area (CHTC)

Map Extent

Coordinate System: MIGeoRef(m)
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Area Features Map
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 2
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Image Source: MIS - Public Imagery
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CHLLCHLL
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Coordinate System: MIGeoRef(m)

HOUGHTONHOUGHTON

RIPLEYRIPLEY

Julio Salvage:
 1949 Portage Lake 
 Foundary & Machinery

Julio Contracting/Former Standard Oil Company:
 1917 Standard Oil Co.  
 Other historic land use and/or operations unknown.

Julio Scrap Yard & Tower:
 1907  Portage Boiler Works
 1928  Lake Superior Iron and Metal Co.
 1949  Scrap Iron Storage, J.H. Green Co.

Copper Heritage Trail ROW
1865 Shoreline
QMCP Study Area
Boundary

Approximate Parcel
Boundaries
Features Identified on
Sanborn Maps
EPA Cap Boundary

Notes:
Historic land use and/or 
operations refer to noted 
years on available Sanborn 
Maps.
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Julio Company/Former Amoco Bulk Fuel Terminal:
 Bulk Oil Storage
 Other historic land use
 and/or operations unknown. 

Julio Marine Dollar Bay:
 1907  Tamarack & Osceola Copper Manufacturing Co.
 1928  John A Roebling's Sons Copper Manufacturing
 1949  Foley Copper Products Co. Copper Wire Mill

Map Extent



XYXY

XYXYQMCP-ASBBLK41A/B

QMCP-ASBBLK40A/B

DATA SOURCES
Sample IDs                          Date Range
1) QMCP-ASBBLK...           September 2018
-EGLE RRD.  SI results not published. 

-Bulk Oil Storage 
-Other historic land use and/or operations unknown.

Coordinate System: MIGeoRef(m)
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Sample Analytical Result Map - Suspect Asbestos Containing Material
Julio Company/Former Amoco Bulk Fuel Terminal
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 3 DRAFT

Map Extent

XY Sample with Asbestos Not Detected 1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
QMCP Study Area Boundary

Notes:
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)



Julio Company/Former Amoco Bulk Fuel Terminal
1-25 gallon containers: 2
55 gallon drums: 6

 AST/USTs: 13

-Bulk Oil Storage
-Other historic land use and/or operations unknown.

Coordinate System: MIGeoRef(m)
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Notes:
- No Samples Collected
- Underlying Imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Residual Process Material, Abandoned 
Container, and Waste - Julio Company/Former Amoco Bulk Fuel Terminal

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 4 DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
QMCP Study Area Boundary

EPA Regional Removal Management Levels 
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action  
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
Title 40 CFR, Chapter 1, Section 261.20-24      
[20]=Hazardous Waste Toxicity  Screening Values 
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion



DATA SOURCES
Sample IDs                  Date Range
1) QMCP-SB/SS...        September 2018
-EGLE RRD.  SI results not published. 

-Bulk Oil Storage 
-Other historic land use and/or operations unknown.

QMCP-SB56
9/9/2018

QMCP-SB57
9/9/2018

QMCP-SB58
9/9/2018

QMCP-SB59
9/9/2018

QMCP-SB60
9/9/2018

QMCP-SS56
9/28/2018

QMCP-SB56
9/9/2018

QMCP-SB57
9/9/2018

QMCP-SB58
9/9/2018

QMCP-SB59
9/9/2018

QMCP-SB60
9/9/2018

QMCP-SS56
9/28/2018

Coordinate System: MIGeoRef(m)

³0 125
Ft

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Company/Former Amoco Bulk Fuel Terminal
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 5 DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
QMCP Study Area Boundary

Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected



QMCP-GW59
9/9/2018

QMCP-GW60 9/9/2018
(7-11 ft bgs)  NAPHTHALENE (SVOC)         14  ug/l [3]
  1,2,4-TRIMETHYLBENZENE     49  ug/l [3,9]
  1,3,5-TRIMETHYLBENZENE     45  ug/l [9]
  2-METHYLNAPHTHALENE (VOC)  46  ug/l [3]  ETHYLBENZENE               14  ug/l [9]
  NAPHTHALENE (VOC)          40  ug/l [RML,3]
  XYLENE - TOTAL             93  ug/l [3]

QMCP-GW73 9/11/2018
 (22-24 ft bgs)
  ARSENIC  5.9 ug/l [RML]

DATA SOURCES
Sample IDs                         Date Range
1) QMCP-GW...                   September 2018  
-EGLE RRD. SI results not published

-Bulk Oil Storage
-Other historic land use and/or operations unknown.

Coordinate System: MIGeoRef(m)
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Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- ug/l = micrograms per liter
- # = results are from laboratory
  cleanup runAt Least One Exceedance for Indicated

Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Results Map - Groundwater
Julio Company/Former Amoco Bulk Fuel Terminal
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 6 DRAFT

EPA Regional Removal Management Levels                                              
[RML]=Residential Tapwater (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility
[7]=Flammability and Explosivity Screening Level
Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017) 
[9]=Shallow Groundwater Non-Residential RIASL
[12]=Groundwater Non-Residential RIASL
[13]=Groundwater Non-Residential RIASL12
[14]=Groundwater Non-Residential TSRIASL12
* Exceedances of criteria 2, and 3 are shown for
organics only
Evaluation based on EGLE Criteria at time of Project completion

1865 Shoreline
Copper Heritage Trail ROW
Features Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area Boundary

Map Extent



QMCP-SD01 9/5/2018
(0-0.5 ft)
   COPPER   220 mg/kg [1,2,3]

QMCP-SD03 9/5/2018
(0-0.5 ft)
   CHROMIUM                 98 mg/kg [1,2]   COPPER                1,200 mg/kg [1,2,3]
   MANGANESE               690 mg/kg [1]
   SILVER                  3.5 mg/kg [1]
   BENZO(A)ANTHRACENE      390 ug/kg [1,2]   BENZO(A)PYRENE          680 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    990 ug/kg [1]   
   CHRYSENE                440 ug/kg [1,2]
   FLUORANTHENE            780 ug/kg [1,2]   PHENANTHRENE          1,000 ug/kg [1,2]
   PYRENE                  730 ug/kg [1,2]

QMCP-SD04 9/5/2018
(0-0.375 ft)
   CHROMIUM                  48 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      52 mg/kg [1,2]
   MANGANESE                490 mg/kg [1]
   MERCURY                  0.5 mg/kg [1,2]
   SILVER                   2.5 mg/kg [1]   BENZO(A)ANTHRACENE     1,000 ug/kg [1,2]
   BENZO(B)FLUORANTHENE   1,700 ug/kg [1]
   CHRYSENE               1,100 ug/kg [1,2]
   FLUORANTHENE           2,100 ug/kg [1,2]   PHENANTHRENE             990 ug/kg [1,2]
   PYRENE                 1,700 ug/kg [1,2,3]
(0.375-0.75 ft)
   ARSENIC                   11 mg/kg [1,2]
   CHROMIUM                  56 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      67 mg/kg [1,2]
   MANGANESE                560 mg/kg [1]
   MERCURY                  0.6 mg/kg [1,2]
   SILVER                   2.2 mg/kg [1]   ZINC                     130 mg/kg [1,2]
   BENZO(A)ANTHRACENE     2,200 ug/kg [1,2,3]
   BENZO(A)PYRENE         2,100 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE   3,300 ug/kg [1]   CHRYSENE               2,100 ug/kg [1,2,3]
   FLUORANTHENE           4,100 ug/kg [1,2,3]
   NAPHTHALENE (SVOC)     1,100 ug/kg [1,2,3]   PHENANTHRENE           2,200 ug/kg [1,2,3]
   PYRENE                 3,600 ug/kg [1,2,3]

QMCP-SD05 9/5/2018
(0-0.5 ft)
   ARSENIC           22   mg/kg [1,2]   CHROMIUM          58   mg/kg [1,2]
   COPPER         1,300   mg/kg [1,2,3]
   LEAD              84   mg/kg [1,2]
   MANGANESE        640   mg/kg [1]   MERCURY          0.7   mg/kg [1,2]
   SILVER           2.6   mg/kg [1]
   ZINC             140   mg/kg [1,2]
   FLUORANTHENE   2,000   ug/kg [1,2]   PYRENE         1,900   ug/kg [1,2,3]
(0.5-1.5 ft)
   COPPER         1,500   mg/kg [1,2,3]   MERCURY          0.2   mg/kg [1,2]
   SILVER           3.1   mg/kg [1]
   PHENANTHRENE     290 J ug/kg [1,2]
   PYRENE           290 J ug/kg [1,2]

QMCP-SD06 9/5/2018
(0-1.25 ft)
   COPPER                  340 mg/kg [1,2,3]   COPPER (DUP)            420 mg/kg [1,2,3]
   FLUORANTHENE            510 ug/kg [1,2]
   PHENANTHRENE            350 ug/kg [1,2]
   PYRENE                  380 ug/kg [1,2]
(1.25-2.9 ft)
   COPPER                2,300 mg/kg [1,2,3]   MERCURY                 0.2 mg/kg [1,2]
   SILVER                  4.2 mg/kg [1]
   ACENAPHTHENE            330 ug/kg [1]
   ANTHRACENE              310 ug/kg [1,2]   BENZO(A)ANTHRACENE      520 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    600 ug/kg [1]
   CHRYSENE                460 ug/kg [1,2]
   FLUORANTHENE          1,300 ug/kg [1,2]   FLUORENE                350 ug/kg [1,2]
   NAPHTHALENE (SVOC)      360 ug/kg [1,2]
   PHENANTHRENE          1,400 ug/kg [1,2,3]
   PYRENE                1,000 ug/kg [1,2]

QMCP-SD07 9/5/2018
(0-0.92 ft)
   COPPER              1,700 mg/kg [1,2,3]
   MANGANESE             510 mg/kg [1]   SILVER                2.8 mg/kg [1]
   BENZO(A)ANTHRACENE    300 ug/kg [1,2]
   CHRYSENE              290 ug/kg [1,2]
   FLUORANTHENE          730 ug/kg [1,2]   NAPHTHALENE (SVOC)    410 ug/kg [1,2]
   PHENANTHRENE          510 ug/kg [1,2]
   PYRENE                640 ug/kg [1,2]

QMCP-SD08 9/5/2018
(0-0.67 ft)
   COPPER               1,100 mg/kg [1,2,3]
   LEAD                    65 mg/kg [1,2]   MERCURY                0.6 mg/kg [1,2]
   SILVER                 2.0 mg/kg [1]
   FLUORANTHENE         1,200 ug/kg [1,2]
   NAPHTHALENE (SVOC)   1,100 ug/kg [1,2,3]   PHENANTHRENE           980 ug/kg [1,2]
   PYRENE               1,100 ug/kg [1,2]
(0.87-1.67 ft)   COPPER               2,200 mg/kg [1,2,3]
   MERCURY                0.3 mg/kg [1,2]
   SILVER                 4.3 mg/kg [1]
   MANGANESE              590 mg/kg [1]

QMCP-PS07 9/6/2018
   COPPER     210 ug/l [GW3,SW1,SW2]   LEAD       5.6 ug/l [GW1,GW2,SW1]
   MANGANESE   81 ug/l [GW1,GW2]

QMCP-PS06 9/6/2018
   ANTHRACENE      2.3 ug/l [SW1,SW2]
   COPPER        3,500 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   FLUORANTHENE    5.1 ug/l [GW3,SW1,SW2]
   LEAD             26 ug/l [GW1,GW2,GW3,SW1,SW3]   MANGANESE       760 ug/l [GW1,GW2,SW1]
   PHENANTHRENE     12 ug/l [GW3,SW1]
   SILVER          5.3 ug/l [GW3,SW2]

QMCP-PS05 9/6/2018
   COPPER       210 ug/l [GW3,SW1,SW2]
   LEAD          13 ug/l [GW1,GW2,SW1]   MANGANESE  1,300 ug/l [GW1,GW2,GW3,SW1]

QMCP-PS04 9/10/2018
   COPPER      420 ug/l [GW3,SW1,SW2]
   LEAD        4.4 ug/l [GW1,GW2,SW1]
   MANGANESE   410 ug/l [GW1,GW2,SW1]   SILVER      0.4 ug/l [GW3]

QMCP-PS02 9/6/2018
   COPPER         820 ug/l [GW3,SW1,SW2,SW3]
   LEAD           110 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   MANGANESE      150 ug/l [GW1,GW2,SW1]   SILVER         0.5 ug/l [GW3]
   FLUORANTHENE   1.1 ug/l [SW1]

QMCP-SD02 9/5/2018
(0-1 ft) 
   COPPER                           690 mg/kg [1,2,3]
   COPPER (DUP)                     680 mg/kg [1,2,3]   LEAD                              78 mg/kg [1,2]
   LEAD (DUP)                        82 mg/kg [1,2]
   MANGANESE                        890 mg/kg [1]
   MANGANESE (DUP)                  750 mg/kg [1]   MERCURY                          0.3 mg/kg [1,2]
   SILVER                           1.2 mg/kg [1]
   SILVER (DUP)                     1.3 mg/kg [1]   ACENAPHTHENE                     330 ug/kg [1]
   ACENAPHTHENE (DUP)               600 ug/kg [1]
   ACENAPHTHYLENE (DUP)             290 ug/kg [1]
   ANTHRACENE                       650 ug/kg [1,2]   ANTHRACENE (DUP)               3,300 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE             1,900 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE (DUP)       5,300 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,800 ug/kg [1,2,3]   BENZO(A)PYRENE (DUP)           4,900 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,900 ug/kg [1]
   BENZO(B)FLUORANTHENE (DUP)     7,800 ug/kg [1]
   BENZO(K)FLUORANTHENE             850 ug/kg [1]   BENZO(K)FLUORANTHENE (DUP)     2,300 ug/kg [1]
   CHRYSENE                       1,600 ug/kg [1,2,3]
   CHRYSENE (DUP)                 4,600 ug/kg [1,2,3]
   FLUORANTHENE                   4,400 ug/kg [1,2,3]   FLUORANTHENE (DUP)            12,000 ug/kg [1,2,3]
   FLUORENE                         550 ug/kg [1,2,3]
   FLUORENE (DUP)                 1,100 ug/kg [1,2,3]   INDENO(1,2,3-CD)PYRENE (DUP)   1,100 ug/kg [1]
   NAPHTHALENE (SVOC)               360 ug/kg [1,2]
   NAPHTHALENE (SVOC) (DUP)         920 ug/kg [1,2,3]
   PHENANTHRENE                   2,900 ug/kg [1,2,3]   PHENANTHRENE (DUP)             7,600 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]
   PYRENE (DUP)                  11,000 ug/kg [1,2,3]
(1-1.8 ft)
   ARSENIC                           20 mg/kg [1,2]
   COPPER                         2,100 mg/kg [1,2,3]
   LEAD                             180 mg/kg [1,2,3]   MANGANESE                        660 mg/kg [1]
   MERCURY                          0.4 mg/kg [1,2]
   SILVER                           8.5 mg/kg [1]   ZINC                             250 mg/kg [1,2]
   BENZO(A)ANTHRACENE             1,800 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,700 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,800 ug/kg [1]    CHRYSENE                       1,800 ug/kg [1,2,3]
   FLUORANTHENE                   4,100 ug/kg [1,2,3]
   PHENANTHRENE                   3,100 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]

Julio Salvage

Julio Contracting/
Former Standard Oil Company

Julio Scrap 
Yard &Tower

QMCP-SDM01 9/9/2018(12.66 ft)
   COPPER      750 mg/kg [1,2,3]
   LEAD         63 mg/kg [1,2]
   MANGANESE   470 mg/kg [1]   MERCURY     0.2 mg/kg [1,2]
   SILVER      1.5 mg/kg [1]

QMCP-SDM02 9/9/2018
(14.82 ft)   COPPER        1,100 mg/kg [1,2,3]
   LEAD             38 mg/kg [1,2]
   MANGANESE       480 mg/kg [1]
   MERCURY         0.4 mg/kg [1,2]   PYRENE        1,600 ug/kg [1,2,3]
   SILVER          2.0 mg/kg [1]
   FLUORANTHENE  1,900 ug/kg [1,2]

QMCP-SDM03 9/9/2018
(14.56 ft)
   ARSENIC         9.8 mg/kg [2]   COPPER          560 mg/kg [1,2,3]
   LEAD             89 mg/kg [1,2]
   MERCURY         0.3 mg/kg [1,2]
   FLUORANTHENE  1,600 ug/kg [1,2]

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 
TO PORTAGE CANAL (Fall 2018)

QMCP-SS61 9/28/2018
(0-0.25 ft) 
    BENZO(A)ANTHRACENE      700 ug/kg [1,2]    BENZO(A)PYRENE          700 ug/kg [1,2]
    BENZO(B)FLUORANTHENE  1,400 ug/kg [1]
    CHRYSENE                680 ug/kg [1,2]
    FLUORANTHENE          1,500 ug/kg [1,2]    PHENANTHRENE            760 ug/kg [1,2]
    PYRENE                1,400 ug/kg [1,2]

QMCP-SS62 9/28/2018
(0-0.25 ft)
    ACENAPHTHYLENE          570   ug/kg [1]
    ANTHRACENE              750   ug/kg [1,2]    BENZO(A)ANTHRACENE    3,900   ug/kg [1,2,3]
    CHRYSENE              3,600   ug/kg [1,2,3]
    FLUORANTHENE          8,100   ug/kg [1,2,3]
    NAPHTHALENE (SVOC)      560   ug/kg [1,2]    PHENANTHRENE          2,900   ug/kg [1,2,3]
     PYRENE               8,000   ug/kg [1,2,3]
    TOLUENE                 280 J ug/kg [1]

Coordinate System: MIGeoRef(m)

³0 550
Ft

EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-a DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 1 of 3 



QMCP-SD09 9/6/2018
(0-0.5 ft)
   ARSENIC                  22   mg/kg [1,2]   COPPER                5,300   mg/kg [1,2,3]
   SILVER                  3.0   mg/kg [1]
   BENZO(A)ANTHRACENE      970   ug/kg [1,2]   BENZO(A)PYRENE        1,000   ug/kg [1,2]
   BENZO(B)FLUORANTHENE  1,900   ug/kg [1]
   BENZO(K)FLUORANTHENE    600 J ug/kg [1]
   CHRYSENE              1,300   ug/kg [1,2,3]   FLUORANTHENE          3,000   ug/kg [1,2,3]
   NAPHTHALENE (SVOC)      330   ug/kg [1,2]
   PHENANTHRENE          2,300   ug/kg [1,2,3]
   PYRENE                2,400   ug/kg [1,2,3]

QMCP-SD10 9/6/2018
(0-0.33 ft)   COPPER          4,100 mg/kg [1,2,3]
   FLUORANTHENE      460 ug/kg [1,2]
   PYRENE            440 ug/kg [1,2]
(0.33-0.92 ft)
   COPPER          1,500 mg/kg [1,2,3]

QMCP-SD12 9/6/2018
(0-1 ft)
   COPPER    100 mg/kg [1,2]
(1-1.9 ft)
   COPPER     74 mg/kg [1,2]

QMCP-SD13 9/7/2018
 (0-0.58 ft)   ARSENIC        16 mg/kg [1,2]
   CHROMIUM      110 mg/kg [1,2]
   COPPER      1,400 mg/kg [1,2,3]   ZINC          180 mg/kg [1,2]
(0.58-3.2 ft)
   COPPER         67 mg/kg [1,2]

QMCP-SD11

QMCP-SD14

QMCP-PS10 9/10/2018
   COPPER      250 ug/l [GW3,SW1,SW2]
   LEAD        2.0 ug/l [SW1]
   MANGANESE   390 ug/l [GW1,GW2,SW1]
   SILVER      0.3 ug/l [GW3]

QMCP-PS45

Julio Company/
Former Amoco Bulk Fuel Terminal

Julio Marine Dollar BayLake Portage
(Dollar Bay 1995)
*Surface Water analyzed
for pentachlorophenol only

Coordinate System: MIGeoRef(m)

³0 550
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-b DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 2 of 3 
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Notes:
- Historic opeations based on Sanborn Map review Sample Analytical Result Map - Sediment, Submerged Drum Contents,

Surface Water and Porewater - Notes
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 7-c DRAFT

Map Extent

Page 3 of 3



CHTC:
Tamarack
Sands Area

CHLL:
Lake Linden
Sands Area

CHLL:
Hubbell Processing Area
 - Hubbell Coal Dock
 - Mineral Building
 - Hubbell Smelter

CHTC:
Ahmeek
Processing Area

CHTC:
Tamarack
Processing Area

CHLL:
Torch Lake
Backwater Area

CHLL:
Lake Linden 
Processing Area

CHLL:
Lake Linden
Recreation Area

CHLL:
Hubbell Beach
and Slag Dump

QMCM:
Quincy Mining Company 
- Quincy Stamp Mills
- Quincy Reclamation Plant
- Quincy Stamp Sands

To
rch

 Ba
y

QMCP:
Quincy Mining Company Portage
- Copper Smelting, Copper Milling, and Iron Works
- Petroleum Storage and Distribution Operations
- Coal Docks

Portage Canal

Torch Lake

Portage Lake

Project Location Map
Houghton County,

Michigan³0 8,000
Ft
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Image Source: MIS - Public Imagery

Figure 1

Study Areas
Quincy Mining Company
Portage Operations Area
(QMCP)
Quincy Mining Company
Mason Operations Area
(QMCM)
C&H Lake Linden Operations
Area (CHLL)
C&H Tamarack City
Operations Area (CHTC)

Map Extent

Coordinate System: MIGeoRef(m)



Portage
Bridge

HOUGHTONHOUGHTON

HANCOCKHANCOCK
RIPLEYRIPLEY

DOLLARDOLLAR
BAYBAY

Portage Canal
Portage Canal

Area Features Map
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 2
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Image Source: MIS - Public Imagery

QMCMQMCM
CHTCCHTC

CHLLCHLL

QMCPQMCP

Coordinate System: MIGeoRef(m)

HOUGHTONHOUGHTON

RIPLEYRIPLEY

Julio Salvage:
 1949 Portage Lake 
 Foundary & Machinery

Julio Contracting/Former Standard Oil Company:
 1917 Standard Oil Co.  
 Other historic land use and/or operations unknown.

Julio Scrap Yard & Tower:
 1907  Portage Boiler Works
 1928  Lake Superior Iron and Metal Co.
 1949  Scrap Iron Storage, J.H. Green Co.

Copper Heritage Trail ROW
1865 Shoreline
QMCP Study Area
Boundary

Approximate Parcel
Boundaries
Features Identified on
Sanborn Maps
EPA Cap Boundary

Notes:
Historic land use and/or 
operations refer to noted 
years on available Sanborn 
Maps.

0 500
Ft

³

Julio Company/Former Amoco Bulk Fuel Terminal:
 Bulk Oil Storage
 Other historic land use
 and/or operations unknown. 

Julio Marine Dollar Bay:
 1907  Tamarack & Osceola Copper Manufacturing Co.
 1928  John A Roebling's Sons Copper Manufacturing
 1949  Foley Copper Products Co. Copper Wire Mill

Map Extent



XYXY

XYXY

XYXYXYXY
XY XYXY

XY
QMCP-ASBBLK19A/B

QMCP-ASBBLK20 9/28/2018
WHITEBOARD, DAMAGED/DETERIORATED, 10SF - FRIABLE
  ASBESTOS-CHRYSOTILE  65%  [1%]

QMCP-ASBBLK23A/B
QMCP-ASBBLK22A/B

QMCP-ASBBLK21A/B

QMCP-ASBBLK25 9/28/2018
SILVER AND BLACK ROOF COATING  ASBESTOS-CHRYSOTILE  2%  [1%]

QMCP-ASBBLK24 9/28/2018
WHITE TSI, ON GROUND - FRIABLE
  ASBESTOS-CHRYSOTILE  30%  [1%]  ASBESTOS-AMOSITE      3%  [1%]

Standard Oil CompanyStandard Oil Company

QMCP-ASBBLK23A/B
QMCP-ASBBLK22A/B

QMCP-ASBBLK21A/B

QMCP-ASBBLK19A/B

- 1917 Standard Oil Co.
- Other historic land use and/or operations unknown

DATA SOURCES
Sample IDs                          Date Range
1) QMCP-ASBBLK...           September 2018
-EGLE RRD.  SI results not published. 

Coordinate System: MIGeoRef(m)
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Sample Analytical Result Map - Suspect Asbestos Containing Material
Julio Contracting/Former Standard Oil Company

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 3 DRAFT

Map Extent

XY Sample with Asbestos Greater than 1%
XY Sample with Asbestos Not Detected

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area BoundaryNotes:

- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)
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Julio
12/4/1995

Julio Contracting/Former Standard Oil Company
  1-25 gallon containers:  8
  35-40 gallon containers: 9
  55 gallon drums: 43
  Fuel Tanks: 2
  AST/USTs: 6
  Pressurized Vessels/Compressed Cylinder: 1

Standard
Oil Company

DATA SOURCES
Sample IDs                        Date Range
1) Julio                               1995
-MDEQ Environmental Lab Report.

-1917 Standard Oil Company
- Other historic land use and/or operations unknown

CONT079 (1)

Coordinate System: MIGeoRef(m)
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- mg/l = milligrams per liter
- ug/kg = micrograms per kilogram
- RPM = Residual Process Material
- TCLP = Toxicity Characteristic 
Leaching Procedure
- Underlying Imagery from Michigan
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Residual Process Material, Abandoned 
Container, and Waste - Julio Contracting/Former Standard Oil Company

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 4 DRAFT

Map Extent

';
Waste Sample with Results Less than
Criteria !?

Approximate Compressed Cylinder
Observation (#) = Number of cylinders
in general area
1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area Boundary
Updated Aerial Imagery Extent
(26 June 2019)

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
Title 40 CFR, Chapter 1, Section 261.20-24                                                 
[20]=Hazardous Waste Toxicity  Screening Values  
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion



QMCP-SS14
9/5/2018

QMCP-SS52
9/28/2018

SS-26 (MDEQ HRTP 2002)
6/5/2002

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 

TO PORTAGE CANAL 
(FALL 2018 - FALL 2019)

OFFICE 
BUILDING

AST 
SYSTEM

BOX 
EQUIPMENT

WORK
TRAILER

SS-27 (MDEQ HRTP 2002) 6/5/2002
(0-0.33 ft bgs)
  BENZENE                61 ug/kg [19]  ETHYLBENZENE          100 ug/kg [19]
  NAPHTHALENE (VOC)     750 ug/kg [2]
  XYLENE - TOTAL      1,110 ug/kg [2]
(0-1 ft bgs)
  MERCURY            0.14 J mg/kg [19]
  NAPHTHALENE (SVOC)  810 J ug/kg [2]

QMCP-SS15 9/5/2018
(0-0.5 ft bgs)  MERCURY  0.06 mg/kg [19]

QMCP-SB25 9/8/2018
(0.5-4 ft bgs)  MERCURY  0.2 mg/kg [19]

QMCP-SB26 9/8/2018
(0-2 ft bgs)
  MERCURY  0.2 mg/kg [19]

QMCP-SB27 9/8/2018
(0-2 ft bgs)
  MERCURY  0.2 mg/kg [19] QMCP-SB28 9/8/2018

(0-2 ft bgs)  MERCURY             0.1 mg/kg [19]
  METHYLENE CHLORIDE  130 ug/kg [11]

QMCP-SB29 9/8/2018
(0-2 ft bgs) 
  MERCURY  0.2 mg/kg [19]

QMCP-SB22 9/8/2018 (0-0.5 ft bgs)
MERCURY                   0.07 mg/kg [19]
 (0.5-4 ft bgs)
  MERCURY                 0.06 mg/kg [19]  MERCURY (DUP)            0.2 mg/kg [19]
  NAPHTHALENE (SVOC)     1,900 ug/kg [2]
  BENZENE                   93 ug/kg [19]
  BENZENE (DUP)            120 ug/kg [11,19]  ETHYLBENZENE             110 ug/kg [19]
  ETHYLBENZENE (DUP)       130 ug/kg [19]
  HEXANE                   120 ug/kg [19]  HEXANE (DUP)             170 ug/kg [19]
  NAPHTHALENE (VOC)        780 ug/kg [2]
  NAPHTHALENE (VOC) (DUP)  800 ug/kg [2]
  XYLENE - TOTAL         1,280 ug/kg [2,19]  XYLENE - TOTAL (DUP)   1,380 ug/kg [2,19]

QMCP-SB23 9/8/2018
 (0-0.5 ft bgs)  MERCURY              0.07 mg/kg [19]
  BENZENE               110 ug/kg [11,19]
  ETHYLBENZENE          130 ug/kg [19]  HEXANE                140 ug/kg [19]
  NAPHTHALENE (VOC)     790 ug/kg [2]
  XYLENE - TOTAL      1,240 ug/kg [2,19]]
 (0.5-4 ft bgs)
  MERCURY               0.2 mg/kg [19]
  NAPHTHALENE (SVOC)  1,600 ug/kg [2]

QMCP-SB24 9/8/2018
 (0-0.5 ft bgs)
  MERCURY               0.1 mg/kg [19]  NAPHTHALENE (SVOC)  1,900 ug/kg [2]
 (0.5-4 ft bgs)
  MERCURY               0.1 mg/kg [19]  NAPHTHALENE (SVOC)  1,500 ug/kg [2]
  BENZENE               120 ug/kg [11,19]
  ETHYLBENZENE          130 ug/kg [19]
  HEXANE                120 ug/kg [19]  NAPHTHALENE (VOC)     820 ug/kg [2]
  XYLENE - TOTAL      1,220 ug/kg [2,19]

QMCP-SB65 9/8/2018
(0.5-4 ft bgs)
  MERCURY  0.09 mg/kg [19]

QMCP-SB66 9/8/2018
(0.5-4 ft bgs)
  MERCURY  0.1 mg/kg [19]

QMCP-SS10 9/5/2018
(0-0.5 ft bgs)   MERCURY 0.1 mg/kg [19]

QMCP-SS11 9/5/2018
(0-0.5 ft bgs)
  LEAD                        1,700 mg/kg [RML,17]
  MERCURY                        18 mg/kg [19]
  2-METHYLNAPHTHALENE (SVOC)  4,600 ug/kg [2]  NAPHTHALENE (SVOC)          2,600 ug/kg [2]
  PHENANTHRENE                2,800 ug/kg [2]

QMCP-SS12 9/5/2018
(0-0.5 ft bgs)  MERCURY  0.1 J mg/kg [19]

DATA SOURCES
Sample IDs                           Date Range
1) SS-...                                 June 2002
-MDEQ. Brownfield Redevelopment Assessment Report 
for Hancock/Ripley Trail Property. November 25, 2002.
2)  QMCP-SB/SS...                September 2018 
-EGLE RRD.  SI results not published. 

- 1917 Standard Oil Co.
- Other historic land use and/or operations unknown

QMCP-SS13 9/5/2018
(0-0.5 ft bgs)
  MERCURY  0.2 mg/kg [19]

JULIO CONTRACTING/FORMER STANDARD OIL COMPANY
OBSERVED SOIL STAINING/SHEEN
 -On ground near AST System
 -On ground near parked equipment north of Trail ROW
 -Near discharge pipe at Work Trailer
 -Near Box Equipment
 -Near Office Building, approximately 175 feet from creek
- Along creek bank draining to Portage Canal

QMCP-SS14
9/5/2018

QMCP-SS52
9/28/2018

SS-26 (MDEQ HRTP 2002)
6/5/2002

Coordinate System: MIGeoRef(m)

³0 100
Ft

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Contracting/Former Standard Oil Company

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 5 DRAFT

Map Extent

Areas of Observed Soil Staining/Sheen
1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
Features Idenitfied on Sanborn Maps
QMCP Study Area Boundary

Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected



Standard
Oil Company

TextOIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 

TO PORTAGE CANAL 
(FALL 2018 - FALL 2019)

OFFICE 
BUILDING

AST 
SYSTEM

WORK
TRAILER

BOX 
EQUIPMENT

QMCP-GW22
9/8/2018

QMCP-GW24
9/8/2018

QMCP-GW66
9/8/2018

QMCP-GW75
10/31/2018

QMCP-GW76
10/31/2018

QMCP-GW23 9/8/2018
(5-9 ft bgs)
  ARSENIC   10 ug/l [RML]
  COPPER 3,100 ug/l [RML]  LEAD      59 ug/l [RML]
  MERCURY  0.3 ug/l [9]

QMCP-GW25 9/8/2018
(4-8 ft bgs)
  COPPER     6,700 ug/l [RML]
  MANGANESE  9,500 ug/l [RML]  MERCURY      2.3 ug/l [RML,9]

QMCP-GW26 9/8/2018
(2-6 ft bgs)
  2-METHYLNAPHTHALENE (SVOC)  50 ug/l [3]  1,2,4-TRIMETHYLBENZENE      36 ug/l [3]
  2-METHYLNAPHTHALENE (VOC)  120 ug/l [RML,3]
  NAPHTHALENE (VOC)           12 ug/l [3]

QMCP-GW27 9/8/2018
(2-6 ft bgs)
  COPPER    27,000  ug/l [RML]  MANGANESE  3,800  ug/l [RML]
  MERCURY      9.9  ug/l [RML,9,12]

QMCP-GW28 9/8/2018
(2-6 ft bgs)
  LEAD         200 ug/l [RML]  MANGANESE  2,200 ug/l [RML]

QMCP-GW29 9/8/2018
(2-6 ft bgs)
  COPPER  2,900 ug/l [RML]
  MERCURY   1.4 ug/l [9]

QMCP-GW65 9/8/2018
(5-9 ft bgs)
  MANGANESE 1,500 ug/l [RML]

QMCP-GW77 10/31/2018
 (1 ft bgs)
  BENZO(A)PYRENE        2.5 ug/l [6]  BENZO(B)FLUORANTHENE  4.2 ug/l [2,6]
  BENZO(G,H,I)PERYLENE  1.7 ug/l [2,6]
  BENZO(K)FLUOR ANTHENE 1.5 ug/l [2,6]
  CHRYSENE              2.3 ug/l [2,6]  FLUORANTHENE          4.5 ug/l [3]

DATA SOURCES
Sample IDs                         Date Range
1) QMCP-GW...                   September 2018  
-EGLE RRD. SI results not published 

-1917 Standard Oil Company
- Other historic land use and/or operations unknown

JULIO CONTRACTING/FROMER STANDARD OIL COMPANY
OBSERVED SOIL STAINING/SHEEN
 -On ground near AST System
 -On ground near parked equipment north of Trail ROW
 -Near discharge pipe at Work Trailer
 -Near Box Equipment
 -Near Office Building, approximately 175 feet from creek
- Along creek bank draining to Portage Canal

Coordinate System: MIGeoRef(m)
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Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- ug/l = micrograms per liter
- # = results are from laboratory
  cleanup runAt Least One Exceedance for Indicated

Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Results Map - Groundwater
Julio Contracting/Former Standard Oil Company

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 6 DRAFT

EPA Regional Removal Management Levels                                              
[RML]=Residential Tapwater (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility
[7]=Flammability and Explosivity Screening Level
Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017) 
[9]=Shallow Groundwater Non-Residential RIASL
[12]=Groundwater Non-Residential RIASL
[13]=Groundwater Non-Residential RIASL12
[14]=Groundwater Non-Residential TSRIASL12
* Exceedances of criteria 2, and 3 are shown for
organics only
Evaluation based on EGLE Criteria at time of Project completion

1865 Shoreline
Copper Heritage Trail ROW
Areas of Observed Soil Staining
Features Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area Boundary

Map Extent



QMCP-SD01 9/5/2018
(0-0.5 ft)
   COPPER   220 mg/kg [1,2,3]

QMCP-SD03 9/5/2018
(0-0.5 ft)
   CHROMIUM                 98 mg/kg [1,2]   COPPER                1,200 mg/kg [1,2,3]
   MANGANESE               690 mg/kg [1]
   SILVER                  3.5 mg/kg [1]
   BENZO(A)ANTHRACENE      390 ug/kg [1,2]   BENZO(A)PYRENE          680 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    990 ug/kg [1]   
   CHRYSENE                440 ug/kg [1,2]
   FLUORANTHENE            780 ug/kg [1,2]   PHENANTHRENE          1,000 ug/kg [1,2]
   PYRENE                  730 ug/kg [1,2]

QMCP-SD04 9/5/2018
(0-0.375 ft)
   CHROMIUM                  48 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      52 mg/kg [1,2]
   MANGANESE                490 mg/kg [1]
   MERCURY                  0.5 mg/kg [1,2]
   SILVER                   2.5 mg/kg [1]   BENZO(A)ANTHRACENE     1,000 ug/kg [1,2]
   BENZO(B)FLUORANTHENE   1,700 ug/kg [1]
   CHRYSENE               1,100 ug/kg [1,2]
   FLUORANTHENE           2,100 ug/kg [1,2]   PHENANTHRENE             990 ug/kg [1,2]
   PYRENE                 1,700 ug/kg [1,2,3]
(0.375-0.75 ft)
   ARSENIC                   11 mg/kg [1,2]
   CHROMIUM                  56 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      67 mg/kg [1,2]
   MANGANESE                560 mg/kg [1]
   MERCURY                  0.6 mg/kg [1,2]
   SILVER                   2.2 mg/kg [1]   ZINC                     130 mg/kg [1,2]
   BENZO(A)ANTHRACENE     2,200 ug/kg [1,2,3]
   BENZO(A)PYRENE         2,100 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE   3,300 ug/kg [1]   CHRYSENE               2,100 ug/kg [1,2,3]
   FLUORANTHENE           4,100 ug/kg [1,2,3]
   NAPHTHALENE (SVOC)     1,100 ug/kg [1,2,3]   PHENANTHRENE           2,200 ug/kg [1,2,3]
   PYRENE                 3,600 ug/kg [1,2,3]

QMCP-SD05 9/5/2018
(0-0.5 ft)
   ARSENIC           22   mg/kg [1,2]   CHROMIUM          58   mg/kg [1,2]
   COPPER         1,300   mg/kg [1,2,3]
   LEAD              84   mg/kg [1,2]
   MANGANESE        640   mg/kg [1]   MERCURY          0.7   mg/kg [1,2]
   SILVER           2.6   mg/kg [1]
   ZINC             140   mg/kg [1,2]
   FLUORANTHENE   2,000   ug/kg [1,2]   PYRENE         1,900   ug/kg [1,2,3]
(0.5-1.5 ft)
   COPPER         1,500   mg/kg [1,2,3]   MERCURY          0.2   mg/kg [1,2]
   SILVER           3.1   mg/kg [1]
   PHENANTHRENE     290 J ug/kg [1,2]
   PYRENE           290 J ug/kg [1,2]

QMCP-SD06 9/5/2018
(0-1.25 ft)
   COPPER                  340 mg/kg [1,2,3]   COPPER (DUP)            420 mg/kg [1,2,3]
   FLUORANTHENE            510 ug/kg [1,2]
   PHENANTHRENE            350 ug/kg [1,2]
   PYRENE                  380 ug/kg [1,2]
(1.25-2.9 ft)
   COPPER                2,300 mg/kg [1,2,3]   MERCURY                 0.2 mg/kg [1,2]
   SILVER                  4.2 mg/kg [1]
   ACENAPHTHENE            330 ug/kg [1]
   ANTHRACENE              310 ug/kg [1,2]   BENZO(A)ANTHRACENE      520 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    600 ug/kg [1]
   CHRYSENE                460 ug/kg [1,2]
   FLUORANTHENE          1,300 ug/kg [1,2]   FLUORENE                350 ug/kg [1,2]
   NAPHTHALENE (SVOC)      360 ug/kg [1,2]
   PHENANTHRENE          1,400 ug/kg [1,2,3]
   PYRENE                1,000 ug/kg [1,2]

QMCP-SD07 9/5/2018
(0-0.92 ft)
   COPPER              1,700 mg/kg [1,2,3]
   MANGANESE             510 mg/kg [1]   SILVER                2.8 mg/kg [1]
   BENZO(A)ANTHRACENE    300 ug/kg [1,2]
   CHRYSENE              290 ug/kg [1,2]
   FLUORANTHENE          730 ug/kg [1,2]   NAPHTHALENE (SVOC)    410 ug/kg [1,2]
   PHENANTHRENE          510 ug/kg [1,2]
   PYRENE                640 ug/kg [1,2]

QMCP-SD08 9/5/2018
(0-0.67 ft)
   COPPER               1,100 mg/kg [1,2,3]
   LEAD                    65 mg/kg [1,2]   MERCURY                0.6 mg/kg [1,2]
   SILVER                 2.0 mg/kg [1]
   FLUORANTHENE         1,200 ug/kg [1,2]
   NAPHTHALENE (SVOC)   1,100 ug/kg [1,2,3]   PHENANTHRENE           980 ug/kg [1,2]
   PYRENE               1,100 ug/kg [1,2]
(0.87-1.67 ft)   COPPER               2,200 mg/kg [1,2,3]
   MERCURY                0.3 mg/kg [1,2]
   SILVER                 4.3 mg/kg [1]
   MANGANESE              590 mg/kg [1]

QMCP-PS07 9/6/2018
   COPPER     210 ug/l [GW3,SW1,SW2]   LEAD       5.6 ug/l [GW1,GW2,SW1]
   MANGANESE   81 ug/l [GW1,GW2]

QMCP-PS06 9/6/2018
   ANTHRACENE      2.3 ug/l [SW1,SW2]
   COPPER        3,500 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   FLUORANTHENE    5.1 ug/l [GW3,SW1,SW2]
   LEAD             26 ug/l [GW1,GW2,GW3,SW1,SW3]   MANGANESE       760 ug/l [GW1,GW2,SW1]
   PHENANTHRENE     12 ug/l [GW3,SW1]
   SILVER          5.3 ug/l [GW3,SW2]

QMCP-PS05 9/6/2018
   COPPER       210 ug/l [GW3,SW1,SW2]
   LEAD          13 ug/l [GW1,GW2,SW1]   MANGANESE  1,300 ug/l [GW1,GW2,GW3,SW1]

QMCP-PS04 9/10/2018
   COPPER      420 ug/l [GW3,SW1,SW2]
   LEAD        4.4 ug/l [GW1,GW2,SW1]
   MANGANESE   410 ug/l [GW1,GW2,SW1]   SILVER      0.4 ug/l [GW3]

QMCP-PS02 9/6/2018
   COPPER         820 ug/l [GW3,SW1,SW2,SW3]
   LEAD           110 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   MANGANESE      150 ug/l [GW1,GW2,SW1]   SILVER         0.5 ug/l [GW3]
   FLUORANTHENE   1.1 ug/l [SW1]

QMCP-SD02 9/5/2018
(0-1 ft) 
   COPPER                           690 mg/kg [1,2,3]
   COPPER (DUP)                     680 mg/kg [1,2,3]   LEAD                              78 mg/kg [1,2]
   LEAD (DUP)                        82 mg/kg [1,2]
   MANGANESE                        890 mg/kg [1]
   MANGANESE (DUP)                  750 mg/kg [1]   MERCURY                          0.3 mg/kg [1,2]
   SILVER                           1.2 mg/kg [1]
   SILVER (DUP)                     1.3 mg/kg [1]   ACENAPHTHENE                     330 ug/kg [1]
   ACENAPHTHENE (DUP)               600 ug/kg [1]
   ACENAPHTHYLENE (DUP)             290 ug/kg [1]
   ANTHRACENE                       650 ug/kg [1,2]   ANTHRACENE (DUP)               3,300 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE             1,900 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE (DUP)       5,300 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,800 ug/kg [1,2,3]   BENZO(A)PYRENE (DUP)           4,900 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,900 ug/kg [1]
   BENZO(B)FLUORANTHENE (DUP)     7,800 ug/kg [1]
   BENZO(K)FLUORANTHENE             850 ug/kg [1]   BENZO(K)FLUORANTHENE (DUP)     2,300 ug/kg [1]
   CHRYSENE                       1,600 ug/kg [1,2,3]
   CHRYSENE (DUP)                 4,600 ug/kg [1,2,3]
   FLUORANTHENE                   4,400 ug/kg [1,2,3]   FLUORANTHENE (DUP)            12,000 ug/kg [1,2,3]
   FLUORENE                         550 ug/kg [1,2,3]
   FLUORENE (DUP)                 1,100 ug/kg [1,2,3]   INDENO(1,2,3-CD)PYRENE (DUP)   1,100 ug/kg [1]
   NAPHTHALENE (SVOC)               360 ug/kg [1,2]
   NAPHTHALENE (SVOC) (DUP)         920 ug/kg [1,2,3]
   PHENANTHRENE                   2,900 ug/kg [1,2,3]   PHENANTHRENE (DUP)             7,600 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]
   PYRENE (DUP)                  11,000 ug/kg [1,2,3]
(1-1.8 ft)
   ARSENIC                           20 mg/kg [1,2]
   COPPER                         2,100 mg/kg [1,2,3]
   LEAD                             180 mg/kg [1,2,3]   MANGANESE                        660 mg/kg [1]
   MERCURY                          0.4 mg/kg [1,2]
   SILVER                           8.5 mg/kg [1]   ZINC                             250 mg/kg [1,2]
   BENZO(A)ANTHRACENE             1,800 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,700 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,800 ug/kg [1]    CHRYSENE                       1,800 ug/kg [1,2,3]
   FLUORANTHENE                   4,100 ug/kg [1,2,3]
   PHENANTHRENE                   3,100 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]

Julio Salvage

Julio Contracting/
Former Standard Oil Company

Julio Scrap 
Yard &Tower

QMCP-SDM01 9/9/2018(12.66 ft)
   COPPER      750 mg/kg [1,2,3]
   LEAD         63 mg/kg [1,2]
   MANGANESE   470 mg/kg [1]   MERCURY     0.2 mg/kg [1,2]
   SILVER      1.5 mg/kg [1]

QMCP-SDM02 9/9/2018
(14.82 ft)   COPPER        1,100 mg/kg [1,2,3]
   LEAD             38 mg/kg [1,2]
   MANGANESE       480 mg/kg [1]
   MERCURY         0.4 mg/kg [1,2]   PYRENE        1,600 ug/kg [1,2,3]
   SILVER          2.0 mg/kg [1]
   FLUORANTHENE  1,900 ug/kg [1,2]

QMCP-SDM03 9/9/2018
(14.56 ft)
   ARSENIC         9.8 mg/kg [2]   COPPER          560 mg/kg [1,2,3]
   LEAD             89 mg/kg [1,2]
   MERCURY         0.3 mg/kg [1,2]
   FLUORANTHENE  1,600 ug/kg [1,2]

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 
TO PORTAGE CANAL (Fall 2018)

QMCP-SS61 9/28/2018
(0-0.25 ft) 
    BENZO(A)ANTHRACENE      700 ug/kg [1,2]    BENZO(A)PYRENE          700 ug/kg [1,2]
    BENZO(B)FLUORANTHENE  1,400 ug/kg [1]
    CHRYSENE                680 ug/kg [1,2]
    FLUORANTHENE          1,500 ug/kg [1,2]    PHENANTHRENE            760 ug/kg [1,2]
    PYRENE                1,400 ug/kg [1,2]

QMCP-SS62 9/28/2018
(0-0.25 ft)
    ACENAPHTHYLENE          570   ug/kg [1]
    ANTHRACENE              750   ug/kg [1,2]    BENZO(A)ANTHRACENE    3,900   ug/kg [1,2,3]
    CHRYSENE              3,600   ug/kg [1,2,3]
    FLUORANTHENE          8,100   ug/kg [1,2,3]
    NAPHTHALENE (SVOC)      560   ug/kg [1,2]    PHENANTHRENE          2,900   ug/kg [1,2,3]
     PYRENE               8,000   ug/kg [1,2,3]
    TOLUENE                 280 J ug/kg [1]

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-a DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 1 of 3 



QMCP-SD09 9/6/2018
(0-0.5 ft)
   ARSENIC                  22   mg/kg [1,2]   COPPER                5,300   mg/kg [1,2,3]
   SILVER                  3.0   mg/kg [1]
   BENZO(A)ANTHRACENE      970   ug/kg [1,2]   BENZO(A)PYRENE        1,000   ug/kg [1,2]
   BENZO(B)FLUORANTHENE  1,900   ug/kg [1]
   BENZO(K)FLUORANTHENE    600 J ug/kg [1]
   CHRYSENE              1,300   ug/kg [1,2,3]   FLUORANTHENE          3,000   ug/kg [1,2,3]
   NAPHTHALENE (SVOC)      330   ug/kg [1,2]
   PHENANTHRENE          2,300   ug/kg [1,2,3]
   PYRENE                2,400   ug/kg [1,2,3]

QMCP-SD10 9/6/2018
(0-0.33 ft)   COPPER          4,100 mg/kg [1,2,3]
   FLUORANTHENE      460 ug/kg [1,2]
   PYRENE            440 ug/kg [1,2]
(0.33-0.92 ft)
   COPPER          1,500 mg/kg [1,2,3]

QMCP-SD12 9/6/2018
(0-1 ft)
   COPPER    100 mg/kg [1,2]
(1-1.9 ft)
   COPPER     74 mg/kg [1,2]

QMCP-SD13 9/7/2018
 (0-0.58 ft)   ARSENIC        16 mg/kg [1,2]
   CHROMIUM      110 mg/kg [1,2]
   COPPER      1,400 mg/kg [1,2,3]   ZINC          180 mg/kg [1,2]
(0.58-3.2 ft)
   COPPER         67 mg/kg [1,2]

QMCP-SD11

QMCP-SD14

QMCP-PS10 9/10/2018
   COPPER      250 ug/l [GW3,SW1,SW2]
   LEAD        2.0 ug/l [SW1]
   MANGANESE   390 ug/l [GW1,GW2,SW1]
   SILVER      0.3 ug/l [GW3]

QMCP-PS45

Julio Company/
Former Amoco Bulk Fuel Terminal

Julio Marine Dollar BayLake Portage
(Dollar Bay 1995)
*Surface Water analyzed
for pentachlorophenol only

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-b DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 2 of 3 
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Notes:
- Historic opeations based on Sanborn Map review Sample Analytical Result Map - Sediment, Submerged Drum Contents,

Surface Water and Porewater - Notes
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 7-c DRAFT

Map Extent
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CHTC:
Tamarack
Sands Area

CHLL:
Lake Linden
Sands Area

CHLL:
Hubbell Processing Area
 - Hubbell Coal Dock
 - Mineral Building
 - Hubbell Smelter

CHTC:
Ahmeek
Processing Area

CHTC:
Tamarack
Processing Area

CHLL:
Torch Lake
Backwater Area

CHLL:
Lake Linden 
Processing Area

CHLL:
Lake Linden
Recreation Area

CHLL:
Hubbell Beach
and Slag Dump

QMCM:
Quincy Mining Company 
- Quincy Stamp Mills
- Quincy Reclamation Plant
- Quincy Stamp Sands
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QMCP:
Quincy Mining Company Portage
- Copper Smelting, Copper Milling, and Iron Works
- Petroleum Storage and Distribution Operations
- Coal Docks

Portage Canal

Torch Lake

Portage Lake

Project Location Map
Houghton County,
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Image Source: MIS - Public Imagery

Figure 1

Study Areas
Quincy Mining Company
Portage Operations Area
(QMCP)
Quincy Mining Company
Mason Operations Area
(QMCM)
C&H Lake Linden Operations
Area (CHLL)
C&H Tamarack City
Operations Area (CHTC)

Map Extent

Coordinate System: MIGeoRef(m)
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Area Features Map
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 2
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Image Source: MIS - Public Imagery

QMCMQMCM
CHTCCHTC

CHLLCHLL

QMCPQMCP

Coordinate System: MIGeoRef(m)

HOUGHTONHOUGHTON

RIPLEYRIPLEY

Julio Salvage:
 1949 Portage Lake 
 Foundary & Machinery

Julio Contracting/Former Standard Oil Company:
 1917 Standard Oil Co.  
 Other historic land use and/or operations unknown.

Julio Scrap Yard & Tower:
 1907  Portage Boiler Works
 1928  Lake Superior Iron and Metal Co.
 1949  Scrap Iron Storage, J.H. Green Co.

Copper Heritage Trail ROW
1865 Shoreline
QMCP Study Area
Boundary

Approximate Parcel
Boundaries
Features Identified on
Sanborn Maps
EPA Cap Boundary

Notes:
Historic land use and/or 
operations refer to noted 
years on available Sanborn 
Maps.

0 500
Ft

³

Julio Company/Former Amoco Bulk Fuel Terminal:
 Bulk Oil Storage
 Other historic land use
 and/or operations unknown. 

Julio Marine Dollar Bay:
 1907  Tamarack & Osceola Copper Manufacturing Co.
 1928  John A Roebling's Sons Copper Manufacturing
 1949  Foley Copper Products Co. Copper Wire Mill

Map Extent



XYXY

XYXYXYXYXYXY
XYXYXYXY

XYXYXYXY

XYXY

XYXYXYXY
XYXY

XY

XY

XY

XYXY

Furnaces
Dust Bin

Waste Conveyor

Oil House

Oil House

QMCP-ASBBLK56A/B

QMCP-ASBBLK55A/B
QMCP-ASBBLK54A/B

QMCP-ASBBLK52A/B

QMCP-ASBBLK50A/B
QMCP-ASBBLK51A/B

QMCP-ASBBLK47A/B
QMCP-ASBBLK46A/B

QMCP-ASBBLK43A/B
QMCP-ASBBLK45A/B

QMCP-ASBBLK44A/B

QMCP-ASBBLK42 10/1/2018
WHITE TSI ON PIPE - FRIABLE
  ASBESTOS-CHRYSOTILE  40%  [1%]

QMCP-ASBBLK48A 10/1/2018
SILVER PAINTED MASTIC
  ASBESTOS-CHRYSOTILE  15%  [1%]QMCP-ASBBLK57 10/1/2018

BROWN INSULATION IN DRUM- FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK53 10/1/2018
SILVER COATED ROOFING, DAMAGED/DETERIORATED - FRIABLE
  ASBESTOS-CHRYSOTILE  3%  [1%]

QMCP-ASBBLK49 10/1/2018
SILVER PAINTED ROOFING, DAMAGED/DETERIORATED - FRIABLE  ASBESTOS-CHRYSOTILE  3%  [1%]

DATA SOURCES
Sample IDs                          Date Range
1) QMCP-ASBBLK...           September 2018
-EGLE RRD.  SI results not published. 

- 1907 Tamarack &amp; Osceola Copper Manufacturing Co.
- 1928 John A Roebling's Sons Copper Manufacturing
- 1949 Foley Copper Products Co. Copper Wire Mill

Coordinate System: MIGeoRef(m)
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Sample Analytical Result Map - Suspect Asbestos Containing Material
Julio Marine Dollar Bay

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 3 DRAFT

Map Extent

XY Sample with Asbestos Greater than 1%
XY Sample with Asbestos Not Detected

1865 Shoreline
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area BoundaryNotes:

- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)
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!?

!?

Julio Marine Dollar Bay
1-25 gallon containers: 4
35-40 gallon containers: 3
55 gallon drums: 115
Fuel Tanks: 7

 AST/USTs: 41
Pressurized Vessels/Compressed Cylinder: 5

Oil House

Waste
Conveyor

Oil House
Dust Bin
Furnaces

- 1907 Tamarack & Osceola Copper Manufacturing Co.
- 1928 John A Roebling's Sons Copper Manufacturing
- 1949 Foley Copper Products Co. Copper Wire Mill

CONT106 (3)

CONT108 (1)

CONT116 (1)

Coordinate System: MIGeoRef(m)
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Notes:
- No Samples Collected
- Underlying Imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Residual Process Material, Abandoned 
Container, and Waste - Julio Marine Dollar Bay

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 4 DRAFT

Map Extent

!?
Approximate Compressed Cylinder
Observation (#) = Number of cylinders
in general area
1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

EPA Regional Removal Management Levels 
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action  
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
Title 40 CFR, Chapter 1, Section 261.20-24      
[20]=Hazardous Waste Toxicity  Screening Values 
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion



DATA SOURCES
Sample IDs                  Date Range
1) QMCP-SB/SS...        September 2018
-EGLE RRD.  SI results not published. 

- 1907 Tamarack &amp; Osceola Copper Manufacturing Co.
- 1928 John A Roebling's Sons Copper Manufacturing
- 1949 Foley Copper Products Co. Copper Wire Mill

QMCP-SS58
10/1/2018

QMCP-SB46
9/10/2018

QMCP-SB49
9/10/2018

QMCP-SS27
9/6/2018

QMCP-SS31
9/6/2018

Oil House

Oil House

Dust Bin
Furnaces

Waste Conveyor

QMCP-SS29 9/6/2018
(0-0.5 ft bgs)
  MERCURY              0.07 mg/kg [19]
  NAPHTHALENE (SVOC)  1,100 ug/kg [2]

QMCP-SS30 9/6/2018
(0-0.5 ft bgs)  MERCURY               0.2 mg/kg [19]
  BENZO(A)PYRENE     12,000 ug/kg [17]
  FLUORANTHENE       41,000 ug/kg [2]
  FLUORENE            5,600 ug/kg [2]  NAPHTHALENE (SVOC)  5,600 ug/kg [2]
  PHENANTHRENE       43,000 ug/kg [2]

QMCP-SB44 9/10/2018
(0-0.5 ft bgs)
  MERCURY  0.06 mg/kg [19]

QMCP-SB45 9/10/2018
(0-0.5 ft bgs)
  MERCURY                        0.1   mg/kg [19]
  TOTAL PCBS                   1,600 J ug/kg [17]  2-METHYLNAPHTHALENE (SVOC)  10,000   ug/kg [2]
  NAPHTHALENE (SVOC)           6,100   ug/kg [2]
  PHENANTHRENE                 3,900   ug/kg [2]
  1,2,4-TRIMETHYLBENZENE       2,300   ug/kg [2,11,19]  1,3,5-TRIMETHYLBENZENE         580   ug/kg [19]
  2-METHYLNAPHTHALENE (VOC)    4,800   ug/kg [2]
  BENZENE                        520   ug/kg [2,11,19]
  ETHYLBENZENE                   470   ug/kg [2,19]  HEXANE                       1,100   ug/kg [19]
  NAPHTHALENE (VOC)            4,200   ug/kg [2]
  XYLENE - TOTAL               7,600   ug/kg [2,11,19]

QMCP-SB47 9/10/2018
(0-0.5 ft bgs)
  NAPHTHALENE (SVOC)    770 ug/kg [2]
(0.5-5 ft bgs)  FLUORANTHENE       16,000 ug/kg [2]
  NAPHTHALENE (SVOC)  4,400 ug/kg [2]
  PHENANTHRENE       25,000 ug/kg [2]
  NAPHTHALENE (VOC)   4,200 ug/kg [2]

QMCP-SB48 9/10/2018
(0-0.5 ft bgs)  MERCURY  0.2 mg/kg [19]
(0.5-5 ft bg)
  BENZENE  120 ug/kg [11,19]

QMCP-SB50 9/10/2018
 (0-2 ft bgs)
  MERCURY  0.4  mg/kg [19]

QMCP-SS28 9/6/2018
(0-0.5 ft bgs)
  MERCURY  0.2 mg/kg [19]

QMCP-SS57 10/1/2018
(0-0.25 ft bgs)
  ARSENIC                   190   mg/kg [17]  LEAD                    3,000   mg/kg [RML,17]
  MERCURY                   0.4   mg/kg [19]
  BENZO(A)ANTHRACENE    100,000 J ug/kg [17]  BENZO(A)PYRENE         75,000 J ug/kg [17]
  BENZO(B)FLUORANTHENE  180,000 J ug/kg [17]
  FLUORANTHENE          300,000 J ug/kg [2]
  FLUORENE               10,000 J ug/kg [2]  NAPHTHALENE (SVOC)     12,000 J ug/kg [2]
  PHENANTHRENE          230,000 J ug/kg [2,11,13,14,15]

QMCP-SS59 10/1/2018
(0-0.25 ft bgs)  
  MERCURY  0.1 mg/kg [19]

QMCP-SS60 10/1/2018
(0-0.25 ft bgs)  LEAD    2,300  mg/kg [RML,17]
   MERCURY  0.1  mg/kg [19]

QMCP-SS58
10/1/2018

QMCP-SB46
9/10/2018

QMCP-SB49
9/10/2018

QMCP-SS27
9/6/2018

QMCP-SS31
9/6/2018

Coordinate System: MIGeoRef(m)

³0 175
Ft

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Marine Dollar Bay

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 5 DRAFT

Map Extent

1865 Shoreline
Approximate Parcel Boundaries
EPA Cap Boundary
Features Idenitfied on Sanborn Maps
QMCP Study Area Boundary

Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected



!>

QMCP-GW48
 - Free product observed.
 - Sample submitted for fingerprint analysis
   indicated motor oil and mineral oil

Oil House

Waste
Conveyor

Oil House
Dust Bin
Furnaces

QMCP-GW44
9/10/2018

QMCP-GW43 9/10/2018
(6-10 ft bgs)
  ARSENIC       7.6 ug/l [RML]  FLUORANTHENE  2.6 ug/l [3]

QMCP-GW45 9/10/2018
(5-9 ft bgs)
  ARSENIC       9.9 ug/l [RML]
  MERCURY       0.4 ug/l [9]  PHENANTHRENE  5.2 ug/l [3]

QMCP-GW46 9/10/2018
(4-8 ft bgs)
  ARSENIC       32 ug/l [RML]  COPPER     2,800 ug/l [RML]
  LEAD          16 ug/l [RML]
  MERCURY      0.3 ug/l [9]
  PHENANTHRENE  25 ug/l [3]

QMCP-GW47 9/10/2018
(5-9 ft bgs)
  COPPER 2,800 ug/l [RML]
  MERCURY  0.2 ug/l [9]

QMCP-GW49 9/10/2018
(5-9 ft bgs)
  ARSENIC      9.3 ug/l [RML]
  COPPER     3,800 ug/l [RML]  LEAD          73 ug/l [RML]
  MANGANESE  2,000 ug/l [RML]
  MERCURY      0.2 ug/l [9]

QMCP-GW50 9/10/2018
(2-6 ft bgs)
  ARSENIC      9.5 ug/l [RML]  LEAD          67 ug/l [RML]
  MANGANESE  1,500 ug/l [RML]

DATA SOURCES
Sample IDs                         Date Range
1) QMCP-GW...                   September 2018  
-EGLE RRD. SI results not published

- 1907 Tamarack & Osceola Copper Manufacturing Co.
- 1928 John A Roebling's Sons Copper Manufacturing
- 1949 Foley Copper Products Co. Copper Wire Mill

Coordinate System: MIGeoRef(m)
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Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- ug/l = micrograms per liter
- # = results are from laboratory
  cleanup runAt Least One Exceedance for Indicated

Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Results Map - Groundwater
Julio Marine Dollar Bay

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 6 DRAFT

EPA Regional Removal Management Levels                                              
[RML]=Residential Tapwater (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility
[7]=Flammability and Explosivity Screening Level
Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017) 
[9]=Shallow Groundwater Non-Residential RIASL
[12]=Groundwater Non-Residential RIASL
[13]=Groundwater Non-Residential RIASL12
[14]=Groundwater Non-Residential TSRIASL12
* Exceedances of criteria 2, and 3 are shown for
organics only
Evaluation based on EGLE Criteria at time of Project completion

!> Free Product Observed
1865 Shoreline
Features Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Map Extent



QMCP-SD01 9/5/2018
(0-0.5 ft)
   COPPER   220 mg/kg [1,2,3]

QMCP-SD03 9/5/2018
(0-0.5 ft)
   CHROMIUM                 98 mg/kg [1,2]   COPPER                1,200 mg/kg [1,2,3]
   MANGANESE               690 mg/kg [1]
   SILVER                  3.5 mg/kg [1]
   BENZO(A)ANTHRACENE      390 ug/kg [1,2]   BENZO(A)PYRENE          680 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    990 ug/kg [1]   
   CHRYSENE                440 ug/kg [1,2]
   FLUORANTHENE            780 ug/kg [1,2]   PHENANTHRENE          1,000 ug/kg [1,2]
   PYRENE                  730 ug/kg [1,2]

QMCP-SD04 9/5/2018
(0-0.375 ft)
   CHROMIUM                  48 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      52 mg/kg [1,2]
   MANGANESE                490 mg/kg [1]
   MERCURY                  0.5 mg/kg [1,2]
   SILVER                   2.5 mg/kg [1]   BENZO(A)ANTHRACENE     1,000 ug/kg [1,2]
   BENZO(B)FLUORANTHENE   1,700 ug/kg [1]
   CHRYSENE               1,100 ug/kg [1,2]
   FLUORANTHENE           2,100 ug/kg [1,2]   PHENANTHRENE             990 ug/kg [1,2]
   PYRENE                 1,700 ug/kg [1,2,3]
(0.375-0.75 ft)
   ARSENIC                   11 mg/kg [1,2]
   CHROMIUM                  56 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      67 mg/kg [1,2]
   MANGANESE                560 mg/kg [1]
   MERCURY                  0.6 mg/kg [1,2]
   SILVER                   2.2 mg/kg [1]   ZINC                     130 mg/kg [1,2]
   BENZO(A)ANTHRACENE     2,200 ug/kg [1,2,3]
   BENZO(A)PYRENE         2,100 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE   3,300 ug/kg [1]   CHRYSENE               2,100 ug/kg [1,2,3]
   FLUORANTHENE           4,100 ug/kg [1,2,3]
   NAPHTHALENE (SVOC)     1,100 ug/kg [1,2,3]   PHENANTHRENE           2,200 ug/kg [1,2,3]
   PYRENE                 3,600 ug/kg [1,2,3]

QMCP-SD05 9/5/2018
(0-0.5 ft)
   ARSENIC           22   mg/kg [1,2]   CHROMIUM          58   mg/kg [1,2]
   COPPER         1,300   mg/kg [1,2,3]
   LEAD              84   mg/kg [1,2]
   MANGANESE        640   mg/kg [1]   MERCURY          0.7   mg/kg [1,2]
   SILVER           2.6   mg/kg [1]
   ZINC             140   mg/kg [1,2]
   FLUORANTHENE   2,000   ug/kg [1,2]   PYRENE         1,900   ug/kg [1,2,3]
(0.5-1.5 ft)
   COPPER         1,500   mg/kg [1,2,3]   MERCURY          0.2   mg/kg [1,2]
   SILVER           3.1   mg/kg [1]
   PHENANTHRENE     290 J ug/kg [1,2]
   PYRENE           290 J ug/kg [1,2]

QMCP-SD06 9/5/2018
(0-1.25 ft)
   COPPER                  340 mg/kg [1,2,3]   COPPER (DUP)            420 mg/kg [1,2,3]
   FLUORANTHENE            510 ug/kg [1,2]
   PHENANTHRENE            350 ug/kg [1,2]
   PYRENE                  380 ug/kg [1,2]
(1.25-2.9 ft)
   COPPER                2,300 mg/kg [1,2,3]   MERCURY                 0.2 mg/kg [1,2]
   SILVER                  4.2 mg/kg [1]
   ACENAPHTHENE            330 ug/kg [1]
   ANTHRACENE              310 ug/kg [1,2]   BENZO(A)ANTHRACENE      520 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    600 ug/kg [1]
   CHRYSENE                460 ug/kg [1,2]
   FLUORANTHENE          1,300 ug/kg [1,2]   FLUORENE                350 ug/kg [1,2]
   NAPHTHALENE (SVOC)      360 ug/kg [1,2]
   PHENANTHRENE          1,400 ug/kg [1,2,3]
   PYRENE                1,000 ug/kg [1,2]

QMCP-SD07 9/5/2018
(0-0.92 ft)
   COPPER              1,700 mg/kg [1,2,3]
   MANGANESE             510 mg/kg [1]   SILVER                2.8 mg/kg [1]
   BENZO(A)ANTHRACENE    300 ug/kg [1,2]
   CHRYSENE              290 ug/kg [1,2]
   FLUORANTHENE          730 ug/kg [1,2]   NAPHTHALENE (SVOC)    410 ug/kg [1,2]
   PHENANTHRENE          510 ug/kg [1,2]
   PYRENE                640 ug/kg [1,2]

QMCP-SD08 9/5/2018
(0-0.67 ft)
   COPPER               1,100 mg/kg [1,2,3]
   LEAD                    65 mg/kg [1,2]   MERCURY                0.6 mg/kg [1,2]
   SILVER                 2.0 mg/kg [1]
   FLUORANTHENE         1,200 ug/kg [1,2]
   NAPHTHALENE (SVOC)   1,100 ug/kg [1,2,3]   PHENANTHRENE           980 ug/kg [1,2]
   PYRENE               1,100 ug/kg [1,2]
(0.87-1.67 ft)   COPPER               2,200 mg/kg [1,2,3]
   MERCURY                0.3 mg/kg [1,2]
   SILVER                 4.3 mg/kg [1]
   MANGANESE              590 mg/kg [1]

QMCP-PS07 9/6/2018
   COPPER     210 ug/l [GW3,SW1,SW2]   LEAD       5.6 ug/l [GW1,GW2,SW1]
   MANGANESE   81 ug/l [GW1,GW2]

QMCP-PS06 9/6/2018
   ANTHRACENE      2.3 ug/l [SW1,SW2]
   COPPER        3,500 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   FLUORANTHENE    5.1 ug/l [GW3,SW1,SW2]
   LEAD             26 ug/l [GW1,GW2,GW3,SW1,SW3]   MANGANESE       760 ug/l [GW1,GW2,SW1]
   PHENANTHRENE     12 ug/l [GW3,SW1]
   SILVER          5.3 ug/l [GW3,SW2]

QMCP-PS05 9/6/2018
   COPPER       210 ug/l [GW3,SW1,SW2]
   LEAD          13 ug/l [GW1,GW2,SW1]   MANGANESE  1,300 ug/l [GW1,GW2,GW3,SW1]

QMCP-PS04 9/10/2018
   COPPER      420 ug/l [GW3,SW1,SW2]
   LEAD        4.4 ug/l [GW1,GW2,SW1]
   MANGANESE   410 ug/l [GW1,GW2,SW1]   SILVER      0.4 ug/l [GW3]

QMCP-PS02 9/6/2018
   COPPER         820 ug/l [GW3,SW1,SW2,SW3]
   LEAD           110 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   MANGANESE      150 ug/l [GW1,GW2,SW1]   SILVER         0.5 ug/l [GW3]
   FLUORANTHENE   1.1 ug/l [SW1]

QMCP-SD02 9/5/2018
(0-1 ft) 
   COPPER                           690 mg/kg [1,2,3]
   COPPER (DUP)                     680 mg/kg [1,2,3]   LEAD                              78 mg/kg [1,2]
   LEAD (DUP)                        82 mg/kg [1,2]
   MANGANESE                        890 mg/kg [1]
   MANGANESE (DUP)                  750 mg/kg [1]   MERCURY                          0.3 mg/kg [1,2]
   SILVER                           1.2 mg/kg [1]
   SILVER (DUP)                     1.3 mg/kg [1]   ACENAPHTHENE                     330 ug/kg [1]
   ACENAPHTHENE (DUP)               600 ug/kg [1]
   ACENAPHTHYLENE (DUP)             290 ug/kg [1]
   ANTHRACENE                       650 ug/kg [1,2]   ANTHRACENE (DUP)               3,300 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE             1,900 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE (DUP)       5,300 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,800 ug/kg [1,2,3]   BENZO(A)PYRENE (DUP)           4,900 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,900 ug/kg [1]
   BENZO(B)FLUORANTHENE (DUP)     7,800 ug/kg [1]
   BENZO(K)FLUORANTHENE             850 ug/kg [1]   BENZO(K)FLUORANTHENE (DUP)     2,300 ug/kg [1]
   CHRYSENE                       1,600 ug/kg [1,2,3]
   CHRYSENE (DUP)                 4,600 ug/kg [1,2,3]
   FLUORANTHENE                   4,400 ug/kg [1,2,3]   FLUORANTHENE (DUP)            12,000 ug/kg [1,2,3]
   FLUORENE                         550 ug/kg [1,2,3]
   FLUORENE (DUP)                 1,100 ug/kg [1,2,3]   INDENO(1,2,3-CD)PYRENE (DUP)   1,100 ug/kg [1]
   NAPHTHALENE (SVOC)               360 ug/kg [1,2]
   NAPHTHALENE (SVOC) (DUP)         920 ug/kg [1,2,3]
   PHENANTHRENE                   2,900 ug/kg [1,2,3]   PHENANTHRENE (DUP)             7,600 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]
   PYRENE (DUP)                  11,000 ug/kg [1,2,3]
(1-1.8 ft)
   ARSENIC                           20 mg/kg [1,2]
   COPPER                         2,100 mg/kg [1,2,3]
   LEAD                             180 mg/kg [1,2,3]   MANGANESE                        660 mg/kg [1]
   MERCURY                          0.4 mg/kg [1,2]
   SILVER                           8.5 mg/kg [1]   ZINC                             250 mg/kg [1,2]
   BENZO(A)ANTHRACENE             1,800 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,700 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,800 ug/kg [1]    CHRYSENE                       1,800 ug/kg [1,2,3]
   FLUORANTHENE                   4,100 ug/kg [1,2,3]
   PHENANTHRENE                   3,100 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]

Julio Salvage

Julio Contracting/
Former Standard Oil Company

Julio Scrap 
Yard &Tower

QMCP-SDM01 9/9/2018(12.66 ft)
   COPPER      750 mg/kg [1,2,3]
   LEAD         63 mg/kg [1,2]
   MANGANESE   470 mg/kg [1]   MERCURY     0.2 mg/kg [1,2]
   SILVER      1.5 mg/kg [1]

QMCP-SDM02 9/9/2018
(14.82 ft)   COPPER        1,100 mg/kg [1,2,3]
   LEAD             38 mg/kg [1,2]
   MANGANESE       480 mg/kg [1]
   MERCURY         0.4 mg/kg [1,2]   PYRENE        1,600 ug/kg [1,2,3]
   SILVER          2.0 mg/kg [1]
   FLUORANTHENE  1,900 ug/kg [1,2]

QMCP-SDM03 9/9/2018
(14.56 ft)
   ARSENIC         9.8 mg/kg [2]   COPPER          560 mg/kg [1,2,3]
   LEAD             89 mg/kg [1,2]
   MERCURY         0.3 mg/kg [1,2]
   FLUORANTHENE  1,600 ug/kg [1,2]

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 
TO PORTAGE CANAL (Fall 2018)

QMCP-SS61 9/28/2018
(0-0.25 ft) 
    BENZO(A)ANTHRACENE      700 ug/kg [1,2]    BENZO(A)PYRENE          700 ug/kg [1,2]
    BENZO(B)FLUORANTHENE  1,400 ug/kg [1]
    CHRYSENE                680 ug/kg [1,2]
    FLUORANTHENE          1,500 ug/kg [1,2]    PHENANTHRENE            760 ug/kg [1,2]
    PYRENE                1,400 ug/kg [1,2]

QMCP-SS62 9/28/2018
(0-0.25 ft)
    ACENAPHTHYLENE          570   ug/kg [1]
    ANTHRACENE              750   ug/kg [1,2]    BENZO(A)ANTHRACENE    3,900   ug/kg [1,2,3]
    CHRYSENE              3,600   ug/kg [1,2,3]
    FLUORANTHENE          8,100   ug/kg [1,2,3]
    NAPHTHALENE (SVOC)      560   ug/kg [1,2]    PHENANTHRENE          2,900   ug/kg [1,2,3]
     PYRENE               8,000   ug/kg [1,2,3]
    TOLUENE                 280 J ug/kg [1]

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-a DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary
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QMCP-SD09 9/6/2018
(0-0.5 ft)
   ARSENIC                  22   mg/kg [1,2]   COPPER                5,300   mg/kg [1,2,3]
   SILVER                  3.0   mg/kg [1]
   BENZO(A)ANTHRACENE      970   ug/kg [1,2]   BENZO(A)PYRENE        1,000   ug/kg [1,2]
   BENZO(B)FLUORANTHENE  1,900   ug/kg [1]
   BENZO(K)FLUORANTHENE    600 J ug/kg [1]
   CHRYSENE              1,300   ug/kg [1,2,3]   FLUORANTHENE          3,000   ug/kg [1,2,3]
   NAPHTHALENE (SVOC)      330   ug/kg [1,2]
   PHENANTHRENE          2,300   ug/kg [1,2,3]
   PYRENE                2,400   ug/kg [1,2,3]

QMCP-SD10 9/6/2018
(0-0.33 ft)   COPPER          4,100 mg/kg [1,2,3]
   FLUORANTHENE      460 ug/kg [1,2]
   PYRENE            440 ug/kg [1,2]
(0.33-0.92 ft)
   COPPER          1,500 mg/kg [1,2,3]

QMCP-SD12 9/6/2018
(0-1 ft)
   COPPER    100 mg/kg [1,2]
(1-1.9 ft)
   COPPER     74 mg/kg [1,2]

QMCP-SD13 9/7/2018
 (0-0.58 ft)   ARSENIC        16 mg/kg [1,2]
   CHROMIUM      110 mg/kg [1,2]
   COPPER      1,400 mg/kg [1,2,3]   ZINC          180 mg/kg [1,2]
(0.58-3.2 ft)
   COPPER         67 mg/kg [1,2]

QMCP-SD11

QMCP-SD14

QMCP-PS10 9/10/2018
   COPPER      250 ug/l [GW3,SW1,SW2]
   LEAD        2.0 ug/l [SW1]
   MANGANESE   390 ug/l [GW1,GW2,SW1]
   SILVER      0.3 ug/l [GW3]

QMCP-PS45

Julio Company/
Former Amoco Bulk Fuel Terminal

Julio Marine Dollar BayLake Portage
(Dollar Bay 1995)
*Surface Water analyzed
for pentachlorophenol only

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-b DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary
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Notes:
- Historic opeations based on Sanborn Map review Sample Analytical Result Map - Sediment, Submerged Drum Contents,

Surface Water and Porewater - Notes
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 7-c DRAFT

Map Extent
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CHTC:
Tamarack
Sands Area

CHLL:
Lake Linden
Sands Area

CHLL:
Hubbell Processing Area
 - Hubbell Coal Dock
 - Mineral Building
 - Hubbell Smelter

CHTC:
Ahmeek
Processing Area

CHTC:
Tamarack
Processing Area

CHLL:
Torch Lake
Backwater Area

CHLL:
Lake Linden 
Processing Area

CHLL:
Lake Linden
Recreation Area

CHLL:
Hubbell Beach
and Slag Dump

QMCM:
Quincy Mining Company 
- Quincy Stamp Mills
- Quincy Reclamation Plant
- Quincy Stamp Sands

To
rch
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QMCP:
Quincy Mining Company Portage
- Copper Smelting, Copper Milling, and Iron Works
- Petroleum Storage and Distribution Operations
- Coal Docks

Portage Canal

Torch Lake

Portage Lake

Project Location Map
Houghton County,

Michigan³0 8,000
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Image Source: MIS - Public Imagery

Figure 1

Study Areas
Quincy Mining Company
Portage Operations Area
(QMCP)
Quincy Mining Company
Mason Operations Area
(QMCM)
C&H Lake Linden Operations
Area (CHLL)
C&H Tamarack City
Operations Area (CHTC)

Map Extent

Coordinate System: MIGeoRef(m)
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Portage Canal
Portage Canal

Area Features Map
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 2
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Image Source: MIS - Public Imagery

QMCMQMCM
CHTCCHTC

CHLLCHLL

QMCPQMCP

Coordinate System: MIGeoRef(m)

HOUGHTONHOUGHTON

RIPLEYRIPLEY

Julio Salvage:
 1949 Portage Lake 
 Foundary & Machinery

Julio Contracting/Former Standard Oil Company:
 1917 Standard Oil Co.  
 Other historic land use and/or operations unknown.

Julio Scrap Yard & Tower:
 1907  Portage Boiler Works
 1928  Lake Superior Iron and Metal Co.
 1949  Scrap Iron Storage, J.H. Green Co.

Copper Heritage Trail ROW
1865 Shoreline
QMCP Study Area
Boundary

Approximate Parcel
Boundaries
Features Identified on
Sanborn Maps
EPA Cap Boundary

Notes:
Historic land use and/or 
operations refer to noted 
years on available Sanborn 
Maps.

0 500
Ft

³

Julio Company/Former Amoco Bulk Fuel Terminal:
 Bulk Oil Storage
 Other historic land use
 and/or operations unknown. 

Julio Marine Dollar Bay:
 1907  Tamarack & Osceola Copper Manufacturing Co.
 1928  John A Roebling's Sons Copper Manufacturing
 1949  Foley Copper Products Co. Copper Wire Mill

Map Extent



XYXY

XYXY

XYXY

XYXYXYXY
XYXY

XYXY

XYXY

XY XYXY

XYXY

XY

XY

XY

XY

XY

XY

XYXY

XYXY

XYXY
XYXYXYXY

XYXY
XYXY

XYXY

XYXY
XY

XYXYXY

XYXY
XY
XY

XY
XY

XY
XY

- 1949 Portage Lake Foundry & Machinery

DATA SOURCES
Sample IDs                                  Date Range
1) QMCP-ASBBLK...                   September 2018 - July 2019
-EGLE RRD.  SI results not published. 

QMCP-ASBBLK01A 9/19/2018
WHITE TSI, DAMAGED/DETERIORATED, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE 65% [1%]

QMCP-ASBBLK02A 9/19/2018
WHITE/GRAY TSI, DAMAGED/DETERIORATED, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE 65% [1%]

QMCP-ASBBLK03A 9/19/2018
GRAY TRANSITE BOARD, DAMAGED/DETERIORATED - FRIABLE
  ASBESTOS-CHRYSOTILE 50% [1%]

QMCP-ASBBLK04A 9/19/2018
BLACK TAR PAPER ROOFING, 
DAMAGED DETERIORATED, MIXED ON GROUND - FRIABLE
  ASBESTOS-CHRYSOTILE 50% [1%]

QMCP-ASBBLK05A 9/19/2018
BLACK ROOFING WITH METALLIC PAINT - FRIABLE
  ASBESTOS-CHRYSOTILE 10% [1%]

QMCP-ASBBLK06A 9/19/2018
WHITE WOVEN FABRIC, 
DAMAGED/DETERIORATED, 10SF - FRIABLE
  ASBESTOS-CHRYSOTILE 60% [1%]

QMCP-ASBBLK07A 9/19/2018
INCINERATOR INSULATION, 
DAMAGED/DETERIORATED - FRIABLE
  ASBESTOS-AMOSITE 3% [1%]

QMCP-ASBBLK08A 9/19/2018
WHITE TSI MATERIAL, DAMAGED/DETERIORATED, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE 65% [1%]

QMCP-ASBBLK11A 9/19/2018
ROPE GASKET  - FRIABLE
  ASBESTOS-CHRYSOTILE 70% [1%]

QMCP-ASBBLK14A 9/28/2018
GRAY PEGBOARD-TRANSITE, INTACT, 5SF
  ASBESTOS-CHRYSOTILE 65% [1%]

QMCP-ASBBLK17A 9/28/2018TRANSITE IN DEBRIS PILE, ONE PIECE
  ASBESTOS-CHRYSOTILE 15% [1%]

QMCP-ASBBLK09A/B

QMCP-ASBBLK10A/B

QMCP-ASBBLK12A/B

QMCP-ASBBLK13A/B
QMCP-ASBBLK15A/B

QMCP-ASBBLK16A/B

QMCP-ASBBLK59A/B

QMCP-ASBBLK18A/B

Coal Dock,
Coal and

Coke

Oil House

Furnace

Core Oven

AREA E
QMCP-ASBBLK15A/B

QMCP-ASBBLK80A/B

QMCP-ASBBLK77A/B
QMCP-ASBBLK76A/B

QMCP-ASBBLK74A/B

QMCP-ASBBLK72A/B

QMCP-ASBBLK66A/B

QMCP-ASBBLK65A/B

QMCP-ASBBLK61 A/B

QMCP-ASBBLK67A/B

QMCP-ASBBLK79A 7/22/2019
WHITE TSI, DETERIORATED, MIXED IN WP003 10SF - FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK78A 7/22/2019
WHITE TSI, DETERIORATED, 1SF  - FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK75A 7/22/2019
BROWN FIBROUS MATERIAL, 1SF - FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK73A 7/22/2019
WHITE TSI IN STAMP SAND, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK71A 7/22/2019
WHITE TSI, MIXED IN SOIL - FRIABLE
  ASBESTOS-CHRYSOTILE  60%  [1%]

QMCP-ASBBLK64A 7/22/2019
WHITE TSI, DETERIORATED, 
MIXED WITH DEBRIS, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE  30%  [1%]

QMCP-ASBBLK63A 7/22/2019
WHITE TSI, DETERIORATED, MIXED WITH DEBRIS, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE  40%  [1%]

QMCP-ASBBLK62A 7/22/2019
WHITE TSI, DETERIORATED, ON BOARD, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE  30%  [1%]

QMCP-ASBBLK60A 7/22/2019
WHITE TSI, DETERIORATED, 1SF - FRIABLE
  ASBESTOS-CHRYSOTILE  40%  [1%]

QMCP-ASBBLK68A 7/22/2019
WHITE TSI, DETERIORATED, 5SF - FRIABLE  ASBESTOS-CHRYSOTILE  30%  [1%]

QMCP-ASBBLK69A 7/22/2019
WHITE TSI, DETERIORATED, 10SF - FRIABLE
  ASBESTOS-CHRYSOTILE  30%  [1%]

QMCP-ASBBLK70A 7/22/2019
WHITE TSI, DETERIORATED, 5SF - FRIABLE
  ASBESTOS-CHRYSOTILE  30%  [1%]

Coordinate System: MIGeoRef(m)
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Sample Analytical Result Map - Suspect Asbestos Containing Material
Julio Salvage (Pre-2019)

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 3 DRAFT

Map Extent

XY Sample with Asbestos Greater than 1%
XY Sample with Asbestos Not Detected

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary
Updated Aerial Imagery Extent (26 June 2019)

Notes:
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)
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Julio Salvage 
  1-25 gallon containers:  39
  35-40 gallon containers: 5
  55 gallon drums: 391
  >55 gallon drums: 3
  Fuel Tanks: 71
  AST/USTs: 102
  Pressurized Vessels/Compressed Cylinder: 57

QMCP-RPM04
9/28/2018

QMCP-RPM02 9/19/2018
   TOTAL PCBS    10,200 J ug/kg [17]

QMCP-RPM01 9/19/2018
(0.5 ft bgs)
   AROCLOR-1254  71,000   ug/kg [RML]
   TOTAL PCBS    71,000 J ug/kg [17]QMCP-RPM03 9/19/2018

(0.5 ft bgs)
   LEAD       1,000 mg/kg [RML,17]
   MERCURY     0.35 mg/kg [19]

QMCP-DM01 9/28/2018
(0.5 ft bgs)
   NAPHTHALENE (SVOC)  4,700 J ug/kg [2]
   BENZENE             3,700   ug/kg [2,11,19]   ETHYLBENZENE        8,000   ug/kg [2,11,19]
   NAPHTHALENE (VOC)   4,700   ug/kg [2]
   STYRENE             1,800   ug/kg [2]
   TOLUENE             5,900   ug/kg [2]

QMCP-SS278 07/22/19
(0 - 0.25 ft bgs)
   LEAD (TCLP)    120 mg/l  [20]

QMCP-SS284 07/22/19
(0 - 0.25 ft bgs)
   TOTAL PCBS   5,000 ug/kg [17]
   LEAD (TCLP)    6.9 mg/l  [20]

CONT016 (1)

CONT026 (1)

CONT029 (5)

CONT035 (1)

CONT037 (1)

CONT038 (3)

CONT040 (1)

CONT049 (1)

CONT054 (1)
CONT055 (1)

CONT062 (1)

CONT063 (3)

WP003 (1)CONT067 (1)

CONT069 (22)

CONT072 (1)

CONT073 (9)

CONT091 (1)

CONT074 (1)CONT075 (1)

Coal Dock,
Coal and CokeOil House

Furnace

Core Oven

DATA SOURCES
Sample IDs                        Date Range
1) QMCP...                          2018-2019
-EGLE RRD. SI Results not published.

-1949 Portage Lake Foundry & Machinery

Coordinate System: MIGeoRef(m)
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- mg/l = milligrams per liter
- ug/kg = micrograms per kilogram
- RPM = Residual Process Material
- TCLP = Toxicity Characteristic 
Leaching Procedure
- Underlying Imagery from Michigan
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Residual Process Material, Abandoned 
Container, and Waste - Julio Salvage 

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 4 DRAFT

Map Extent

$1
RPM Sample with Results Greater than
Criteria

$1
RPM Sample with Results Less than
Criteria

!7
Abandoned Container Sample with
Results Greater than Criteria

!7
Abandoned Container Sample with all
Results Less than Criteria

!?
Approximate Compressed Cylinder
Observation (#) = Number of cylinders
in general area
1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
Title 40 CFR, Chapter 1, Section 261.20-24                                                 
[20]=Hazardous Waste Toxicity  Screening Values  
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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QMCP-SS45
9/19/2018

QMCP-SS04
9/5/2018

QMCP-SS50
9/28/2018

QMCP-SS42
9/19/2018

QMCP-SS46 9/19/2018
(0-0.25 ft bgs)  FLUORANTHENE 9,300 ug/kg [2]
  PHENANTHRENE 4,500 ug/kg [2]

QMCP-SS44 9/19/2018
 (0-0.5 ft bgs)
  TOTAL PCBS        2,500 J ug/kg [17]
  FLUORANTHENE      7,700   ug/kg [2]  NAPHTHALENE (SVOC)  840   ug/kg [2]
  PHENANTHRENE      5,500   ug/kg [2]

QMCP-SS43 9/19/2018
(0-0.5 ft bgs)
  TOTAL PCBS  61,500 J ug/kg [17]

QMCP-SS49 9/28/2018
(0-0.25 ft bgs)  TOTAL PCBS 5,100 J ug/kg [17]

QMCP-SS48 9/28/2018
(0-0.25 ft bgs)
  LEAD              930   mg/kg [RML,17]
  MERCURY           3.6   mg/kg [19]
  AROCLOR-1254  360,000   ug/kg [RML]  TOTAL PCBS    360,000 J ug/kg [17]

QMCP-SS47 9/28/2018
(0-0.25 ft bgs)
  LEAD          810   mg/kg [RML]  MERCURY       1.1   mg/kg [19]
  TOTAL PCBS  8,200 J ug/kg [17]

QMCP-SS38 9/5/2018
(0-0.5 ft bgs)
  MERCURY  0.6 mg/kg [19]

QMCP-SS37 9/5/2018
(0-0.5 ft bgs)  MERCURY             0.2 mg/kg [19]
  NAPHTHALENE (SVOC)  870 ug/kg [2]

QMCP-SS34 9/5/2018
(0-0.5 ft bgs)
  MERCURY  0.2 mg/kg [19]

QMCP-SS32 9/5/2018
(0-0.5 ft bgs)  MERCURY  0.4 mg/kg [19]

QMCP-SS05 9/5/2018
(0-0.33 ft bgs)
  MERCURY 0.08 mg/kg [19]

QMCP-SS02 9/5/2018
(0-0.5 ft bgs)
  MERCURY  0.2 mg/kg [19]

QMCP-SS01 9/5/2018
(0-0.5 ft bgs)  MERCURY             0.4 mg/kg [19]
  FLUORANTHENE      8,200 ug/kg [2]
  NAPHTHALENE (SVOC)  760 ug/kg [2]
  PHENANTHRENE      5,100 ug/kg [2]

QMCP-SB74 9/11/2018
 (0-1 ft bgs)  MANGANESE        2,000 mg/kg [16]
  MERCURY            0.2 mg/kg [19]
  BENZO(A)PYRENE  11,000 ug/kg [17]
  FLUORANTHENE    15,000 ug/kg [2]  PHENANTHRENE     4,500 ug/kg [2]

QMCP-SB18 9/7/2018
(0-0.5 ft bgs)
  MERCURY  0.2 mg/kg [19]
(0.5-4 ft bgs)
  MERCURY  0.1 mg/kg [19]
  HEXANE   180 ug/kg [19]

QMCP-SB17 9/7/2018
(0.5-4 ft bgs)
  MERCURY       0.2   mg/kg [19]
  TOTAL PCBS  8,200 J ug/kg [17]

QMCP-SB10 9/7/2018
(0-0.5 ft bgs)
  MERCURY  0.09 mg/kg [19]
(0.5-6 ft bgs)
  MERCURY   0.2 mg/kg [19]

QMCP-SB09 9/6/2018
(0-0.5 ft bgs)
  LEAD                870   mg/kg [RML]
  MERCURY             0.4   mg/kg [19]  TETRACHLOROETHYLENE  73 J ug/kg [19]
(0.5-12 ft bgs)  MERCURY            0.06   mg/kg [19]

QMCP-SB51 9/6/2018
(0-0.5 ft bgs)
  MERCURY  3 mg/kg [19]

QMCP-SB16 9/6/2018
(0-2 ft bgs)
  MERCURY            0.2 mg/kg [19]
  AROCLOR-1254  72,000   ug/kg [RML]
  TOTAL PCBS    72,000 J ug/kg [17]  HEXANE           1,100 ug/kg [19]

QMCP-SB15 9/6/2018
(0-2 ft bgs)
  MERCURY             0.1 mg/kg [19]
  FLUORANTHENE     10,000 ug/kg [2]  NAPHTHALENE (SVOC)  910 ug/kg [2]
  PHENANTHRENE      9,400 ug/kg [2]

QMCP-SB14 9/6/2018
(0-3 ft bgs)
  LEAD                1,300 mg/kg [RML,17]
  MANGANESE           1,700 mg/kg [16]
  MERCURY               0.2 mg/kg [19]
QMCP-SB14 SS 9/6/2018
(surface)
  LEAD                1,200 mg/kg [RML,17]
  MERCURY               0.2 mg/kg [19]
  FLUORANTHENE        7,700 ug/kg [2]  NAPHTHALENE (SVOC)  1,000 ug/kg [2]
  PHENANTHRENE        6,100 ug/kg [2]

QMCP-SB13 9/6/2018
(0-2 ft bgs)
  MERCURY       0.2   mg/kg [19]
  TOTAL PCBS  2,400 J ug/kg [17]

QMCP-SB12 9/6/2018
(0-0.5 ft bgs)
  MERCURY  0.3  mg/kg [19]
(0.5-4 ft bgs)
  MERCURY  2.4  mg/kg [19]

QMCP-SB11 9/6/2018
(0-0.5 ft bgs)
  MERCURY         6.9   mg/kg [19]
  TOTAL PCBS    1,560 J ug/kg [17]
  PHENANTHRENE  2,500   ug/kg [2]
(0.5-7 ft bgs)
  MERCURY         0.3   mg/kg [19]

QMCP-SS33 9/5/2018
(0-0.5 ft bgs) 
  MERCURY  0.07  mg/kg [19]

QMCP-SS03 9/5/2018
(0-0.5 ft bgs)
  MERCURY  0.3 mg/kg [19]

SS-23 (MDEQ HRTP 2002) 6/5/2002
 (0-1 ft bgs)
  MERCURY 0.09 J  mg/kg [19]

SS-22 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)  MERCURY: 0.21 J  mg/kg [19]

SS-21 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)
  MERCURY 0.13 J  mg/kg [19]

SS-20 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)
  MERCURY  0.1 J mg/kg [19]
  CYANIDE 0.11 J mg/kg [2]

See Figure 5-a
for details

Coal Dock, 
Coal and 

Coke

Oil House

Core Oven

Furnace

- 1949 Portage Lake Foundry & Machinery

DATA SOURCES
Sample IDs                              Date Range
1) SS-...                                    June 2002
-MDEQ. Brownfield Redevelopment Assessment Report 
for Hancock/Ripley Trail Property. November 25, 2002.
2) QMCP-SB/SS...                   September 2018 - July 2019
-EGLE RRD.  SI results not published. 

SS-34 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)
  MERCURY                  0.06 J mg/kg [19]  CYANIDE                   3.3 J mg/kg [RML,2]
  ACENAPHTHYLENE         37,000 J ug/kg [11]
  ANTHRACENE             42,000 J ug/kg [11]
  BENZO(A)ANTHRACENE    120,000 J ug/kg [17]  BENZO(A)PYRENE        120,000 J ug/kg [17]
  BENZO(B)FLUORANTHENE  110,000 J ug/kg [17]
  DIBENZOFURAN           17,000 J ug/kg [2]  FLUORANTHENE          330,000 J ug/kg [2]
  FLUORENE               30,000 J ug/kg [2]
  NAPHTHALENE (SVOC)     21,000 J ug/kg [2]
  PHENANTHRENE          270,000 J ug/kg [2,11,13,14,15]

Coordinate System: MIGeoRef(m)

³0 125
Ft

EPA Regional Removal Management Levels                                              
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Salvage (Pre-2019)

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 5 DRAFT

Map Extent

Ç Surface Soil Sample Location (2019)
XYÇ Asbestos in Soil Sample Location (2019)

1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
EPA Cap Boundary
Features Idenitfied on Sanborn Maps
QMCP Study Area Boundary
Updated Aerial Imagery Extent
(26 June 2019)Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
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XY

QMCP-SS277
7/18/2019

QMCP-SS293
7/22/2019

QMCP-SS308
7/22/2019

QMCP-SS41
9/5/2018

QMCP-SS50
9/28/2018

QMCP-SS42
9/19/2018

QMCP-SS29
7/22/2019

QMCP-SS45
9/19/2018

QMCP-SS275
7/18/2019

QMCP-SS294
7/22/2019QMCP-SS296

7/22/2019

QMCP-SS298
7/22/2019QMCP-SS299

7/22/2019

QMCP-SS301
7/22/2019

QMCP-SS302
7/22/2019

QMCP-SS303
7/22/2019

QMCP-SS304
7/22/2019QMCP-SS305

7/22/2019

QMCP-SS306
7/22/2019

QMCP-SS307
7/22/2019

Furnace

Coal Dock, 
Coal and 

Coke

QMCP-SS01 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.4 mg/kg [19]
FLUORANTHENE      8,200 ug/kg [2]NAPHTHALENE (SVOC) 760 ug/kg [2]

 PHENANTHRENE      5,100 ug/kg [2]

QMCP-SB51 9/6/2018
(0-0.5 ft bgs)
 MERCURY  3 mg/kg [19]

QMCP-SS33 9/5/2018
(0-0.5 ft bgs)   MERCURY  0.07  mg/kg [19]

QMCP-SB11 9/6/2018
(0-0.5 ft bgs)
 MERCURY  6.9   mg/kg [19]
TOTAL PCBS    1,560 J ug/kg [17]PHENANTHRENE  2,500   ug/kg [2]

(0.5-7 ft bgs)  MERCURY         0.3   mg/kg [19]

QMCP-SS32 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.4 mg/kg [19]

QMCP-SS282 7/22/2019
(0-0.25 ft bgs)
 MERCURY  5.3 mg/kg [19]

QMCP-SS281 7/22/2019
(0-0.25 ft bgs)
 LEAD   1,100 mg/kg [RML,17]
 MERCURY 1.8 mg/kg [19]

QMCP-SS280 7/22/2019
(0-0.25 ft bgs)

LEAD   1,800 mg/kg [RML,17]MERCURY  7.5 mg/kg [19]

QMCP-SS34 9/5/2018
0-0.5 ft bgs

MERCURY 0.2 mg/kg [19]

QMCP-SB12 9/6/2018
(0-0.5 ft bgs)
 MERCURY  0.3  mg/kg [19]

(0.5-4 ft bgs)  MERCURY  2.4  mg/kg [19]

QMCP-SB14 9/6/2018
(0-3 ft bgs)
 LEAD  1,300 mg/kg [RML,17]
 MANGANESE  1,700 mg/kg [16]
 MERCURY  0.2 mg/kg [19]
QMCP-SB14 SS 9/6/2018
(surface)
 LEAD  1,200 mg/kg [RML,17]
 MERCURY  0.2 mg/kg [19]
FLUORANTHENE        7,700 ug/kg [2]NAPHTHALENE (SVOC) 1,000 ug/kg [2]

 PHENANTHRENE        6,100 ug/kg [2]

QMCP-SS44 9/19/2018
(0-0.5 ft bgs) TOTAL PCBS     2,500 J ug/kg [17]
 FLUORANTHENE  7,700   ug/kg [2]
 NAPHTHALENE (SVOC)  840   ug/kg [2]
 PHENANTHRENE 5,500 ug/kg [2]QMCP-SS38 9/5/2018

(0-0.5 ft bgs)
 MERCURY  0.6 mg/kg [19]

QMCP-SB17 9/7/2018
(0.5-4 ft bgs)
 MERCURY  0.2   mg/kg [19]
 TOTAL PCBS  8,200 J ug/kg [17]

QMCP-SS37 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.2 mg/kg [19]
 NAPHTHALENE (SVOC)  870 ug/kg [2]

QMCP-SS289 7/22/2019
(0-0.25 ft bgs)
 AROCLOR-1248  98,000 ug/kg [RML]
 TOTAL PCBS 98,000 ug/kg [17]

QMCP-SS292 7/22/2019
(0-0.25 ft bgs)
 TOTAL PCBS  11,000 ug/kg [17]

QMCP-SS290 7/22/2019
0-0.25 ft bgs
 TOTAL PCBS  2,700  ug/kg [17]

QMCP-SB74 9/11/2018
 (0-1 ft bgs)
 MANGANESE  2,000 mg/kg [16]
MERCURY            0.2 mg/kg [19]BENZO(A)PYRENE 11,000 ug/kg [17]

 FLUORANTHENE    15,000 ug/kg [2]
 PHENANTHRENE 4,500 ug/kg [2]

QMCP-SS279 7/18/2019
(0-0.25 ft bgs)  MERCURY  0.4 mg/kg [19]QMCP-SS49 9/28/2018

(0-0.25 ft bgs)
 TOTAL PCBS 5,100 J ug/kg [17]

SS-23 (MDEQ HRTP 2002) 6/5/2002
 (0-1 ft bgs)
 MERCURY 0.09 J  mg/kg [19]

QMCP-SS295 7/22/2019
(0-0.25 ft bgs)
 ASBESTOS-CHRYSOTILE 1.6 % [16] QMCP-SB18 9/7/2018

(0-0.5 ft bgs)  MERCURY  0.2 mg/kg [19]
(0.5-4 ft bgs) MERCURY 0.1 mg/kg [19]
  HEXANE   180 ug/kg [19]

QMCP-SS02 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.2 mg/kg [19]

QMCP-SS286 7/22/2019
(0-0.25 ft bgs)
 MERCURY 0.3 mg/kg [19]

SS-34 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)  MERCURY    0.06 J mg/kg [19]
 CYANIDE  3.3 J mg/kg [RML,2]
ACENAPHTHYLENE 37,000 J ug/kg [11]ANTHRACENE    42,000 J ug/kg [11]

 BENZO(A)ANTHRACENE  120,000 J ug/kg [17]
 BENZO(A)PYRENE  120,000 J ug/kg [17]
BENZO(B)FLUORANTHENE  110,000 J ug/kg [17]DIBENZOFURAN           17,000 J ug/kg [2]

 FLUORANTHENE  330,000 J ug/kg [2]
 FLUORENE   30,000 J ug/kg [2]
NAPHTHALENE (SVOC)  21,000 J ug/kg [2]PHENANTHRENE      270,000 J ug/kg [2,11,13,14,15]

QMCP-SS287 7/22/2019
 (0-0.25 ft bgs)
 LEAD   2,300 mg/kg [RML,17]
 MERCURY 1.5 mg/kg [19]

QMCP-SS285 7/22/2019
 (0-0.25 ft bgs)

LEAD   1,400  mg/kg [RML,17]MERCURY  5.6  mg/kg [19]

QMCP-SS43 9/19/2018
(0-0.5 ft bgs)
 TOTAL PCBS  61,500 J ug/kg [17]

QMCP-SS300 7/22/2019
(0-0.25 ft bgs)
 ASBESTOS-CHRYSOTILE 1.0 % [16]

QMCP-SS288 7/22/2019
(0-0.25 ft bgs) 
 MERCURY  1.1 mg/kg [19]

QMCP-SS48 9/28/2018
(0-0.25 ft bgs)

LEAD   930   mg/kg [RML,17]MERCURY 3.6   mg/kg [19]
 AROCLOR-1254  360,000   ug/kg [RML]
 TOTAL PCBS    360,000 J ug/kg [17]

QMCP-SS283 7/22/2019
(0-0.25 ft bgs)
 LEAD 1,800  mg/kg [RML,17]
 MERCURY 29 mg/kg [19]

QMCP-SS276 7/18/2019
(0-0.25 ft bgs)

LEAD   5,600 mg/kg [RML,17]MERCURY  0.1 mg/kg [19]

SS-21 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)
 MERCURY 0.13 J  mg/kg [19]

QMCP-SS47 9/28/2018
(0-0.25 ft bgs) LEAD 810 mg/kg [RML]
  MERCURY       1.1   mg/kg [19]
  TOTAL PCBS 8,200 J ug/kg [17]

SS-22 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs)
 MERCURY  0.21 J  mg/kg [19]

QMCP-SB10 9/7/2018
(0-0.5 ft bgs)
 MERCURY  0.09 mg/kg [19]

(0.5-6 ft bgs)
 MERCURY   0.2 mg/kg [19]

QMCP-SS291 7/22/2019
(0-0.25 ft bgs)
 TOTAL PCBS  5,800 ug/kg [17]

- 1949 Portage Lake Foundry & Machinery

DATA SOURCES
Sample IDs             Date Range
1) SS-...          June 2002
-MDEQ. Brownfield Redevelopment Assessment Report
for Hancock/Ripley Trail Property. November 25, 2002.
2) QMCP-SB/SS...         September 2018 - July 2019
-EGLE RRD.  SI results not published.

Core Oven

QMCP-SS280 7/22/2019
(0-0.25 ft bgs)

LEAD   1,800 mg/kg [RML,17]MERCURY  7.5 mg/kg [19]

QMCP-SB09 9/6/2018
(0-0.5 ft bgs)  LEAD         870   mg/kg [RML]
 MERCURY  0.4   mg/kg [19]
 TETRACHLOROETHYLENE  73 J ug/kg [19]

(0.5-12 ft bgs)
 MERCURY  0.06   mg/kg [19]

SS-20 (MDEQ HRTP 2002) 6/5/2002
(0-1 ft bgs) MERCURY 0.1 J mg/kg [19]
  CYANIDE 0.11 J mg/kg [2]

Coordinate System: MIGeoRef(m)
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EPA Regional Removal Management Levels 
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action  
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Salvage (ROW and Adjacent)

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 5-a DRAFT

Map Extent

XY Asbestos in Soil ND
XY Asbestos in Soil > 0.1

1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
EPA Cap Boundary
Features Idenitfied on Sanborn Maps
QMCP Study Area Boundary
Updated Aerial Imagery Extent
(26 June 2019)Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected



Coal Dock,
Coal and

Coke

Oil House

Furnace

Core Oven

QMCP-GW10
9/7/2018

QMCP-GW13
9/6/2018

QMCP-GW14
9/6/2018

QMCP-GW51
9/6/2018

QMCP-GW52
9/6/2018

QMCP-GW11 9/6/2018
(7-11 ft bgs)
  COPPER 9,100 ug/l [RML]
  MERCURY  0.6 ug/l [9]

QMCP-GW12 9/6/2018
(4-8 ft bgs)
  MERCURY 0.3 ug/l [9]

QMCP-GW15 9/6/2018
(2-6 ft bgs)
  LEAD  24 ug/l [RML]

QMCP-GW16 9/6/2018
(2-4 ft bgs)
  COPPER 3,600 ug/l [RML]
  LEAD      23 ug/l [RML]
  MERCURY  2.5 ug/l [RML,9]

QMCP-GW17 9/7/2018
(5-9 ft bgs)
  LEAD 49 ug/l [RML]

QMCP-GW18 9/7/2018
(5-9 ft bgs)  COPPER 3,800 ug/l [RML]
  MERCURY  1.2 ug/l [9]

QMCP-GW09 9/6/2018
(12-16 ft bgs)  MANGANESE                5,100 ug/l [RML]
  2-METHYLNAPHTHALENE (SVOC)  22 ug/l [3]
  NAPHTHALENE (SVOC)          42 ug/l [RML,3]
  1,2,4-TRIMETHYLBENZENE     420 ug/l [RML,2,3,9]  1,3,5-TRIMETHYLBENZENE     230 ug/l [RML,2,3,9]
  2-METHYLNAPHTHALENE (VOC)   62 ug/l [3]
  ETHYLBENZENE               230 ug/l [RML,2,3,9]  HEXANE                     260 ug/l [9,12,13]
  ISOPROPYLBENZENE            71 ug/l [3]
  NAPHTHALENE (VOC)           88 ug/l [RML,3]
  XYLENE - TOTAL             425 ug/l [2,3,9]

-1949 Portage Lake Foundry &amp; Machinery

DATA SOURCES
Sample IDs                         Date Range
1) QMCP-GW...                   September 2018  
-EGLE RRD. SI results not published 

Coordinate System: MIGeoRef(m)
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Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- ug/l = micrograms per liter
- # = results are from laboratory
  cleanup runAt Least One Exceedance for Indicated

Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Results Map - Groundwater
Julio Salvage 

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 6 DRAFT

EPA Regional Removal Management Levels                                              
[RML]=Residential Tapwater (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility
[7]=Flammability and Explosivity Screening Level
Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017) 
[9]=Shallow Groundwater Non-Residential RIASL
[12]=Groundwater Non-Residential RIASL
[13]=Groundwater Non-Residential RIASL12
[14]=Groundwater Non-Residential TSRIASL12
* Exceedances of criteria 2, and 3 are shown for
organics only
Evaluation based on EGLE Criteria at time of Project completion

1865 Shoreline
Copper Heritage Trail ROW
Features Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Map Extent



QMCP-SD01 9/5/2018
(0-0.5 ft)
   COPPER   220 mg/kg [1,2,3]

QMCP-SD03 9/5/2018
(0-0.5 ft)
   CHROMIUM                 98 mg/kg [1,2]   COPPER                1,200 mg/kg [1,2,3]
   MANGANESE               690 mg/kg [1]
   SILVER                  3.5 mg/kg [1]
   BENZO(A)ANTHRACENE      390 ug/kg [1,2]   BENZO(A)PYRENE          680 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    990 ug/kg [1]   
   CHRYSENE                440 ug/kg [1,2]
   FLUORANTHENE            780 ug/kg [1,2]   PHENANTHRENE          1,000 ug/kg [1,2]
   PYRENE                  730 ug/kg [1,2]

QMCP-SD04 9/5/2018
(0-0.375 ft)
   CHROMIUM                  48 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      52 mg/kg [1,2]
   MANGANESE                490 mg/kg [1]
   MERCURY                  0.5 mg/kg [1,2]
   SILVER                   2.5 mg/kg [1]   BENZO(A)ANTHRACENE     1,000 ug/kg [1,2]
   BENZO(B)FLUORANTHENE   1,700 ug/kg [1]
   CHRYSENE               1,100 ug/kg [1,2]
   FLUORANTHENE           2,100 ug/kg [1,2]   PHENANTHRENE             990 ug/kg [1,2]
   PYRENE                 1,700 ug/kg [1,2,3]
(0.375-0.75 ft)
   ARSENIC                   11 mg/kg [1,2]
   CHROMIUM                  56 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      67 mg/kg [1,2]
   MANGANESE                560 mg/kg [1]
   MERCURY                  0.6 mg/kg [1,2]
   SILVER                   2.2 mg/kg [1]   ZINC                     130 mg/kg [1,2]
   BENZO(A)ANTHRACENE     2,200 ug/kg [1,2,3]
   BENZO(A)PYRENE         2,100 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE   3,300 ug/kg [1]   CHRYSENE               2,100 ug/kg [1,2,3]
   FLUORANTHENE           4,100 ug/kg [1,2,3]
   NAPHTHALENE (SVOC)     1,100 ug/kg [1,2,3]   PHENANTHRENE           2,200 ug/kg [1,2,3]
   PYRENE                 3,600 ug/kg [1,2,3]

QMCP-SD05 9/5/2018
(0-0.5 ft)
   ARSENIC           22   mg/kg [1,2]   CHROMIUM          58   mg/kg [1,2]
   COPPER         1,300   mg/kg [1,2,3]
   LEAD              84   mg/kg [1,2]
   MANGANESE        640   mg/kg [1]   MERCURY          0.7   mg/kg [1,2]
   SILVER           2.6   mg/kg [1]
   ZINC             140   mg/kg [1,2]
   FLUORANTHENE   2,000   ug/kg [1,2]   PYRENE         1,900   ug/kg [1,2,3]
(0.5-1.5 ft)
   COPPER         1,500   mg/kg [1,2,3]   MERCURY          0.2   mg/kg [1,2]
   SILVER           3.1   mg/kg [1]
   PHENANTHRENE     290 J ug/kg [1,2]
   PYRENE           290 J ug/kg [1,2]

QMCP-SD06 9/5/2018
(0-1.25 ft)
   COPPER                  340 mg/kg [1,2,3]   COPPER (DUP)            420 mg/kg [1,2,3]
   FLUORANTHENE            510 ug/kg [1,2]
   PHENANTHRENE            350 ug/kg [1,2]
   PYRENE                  380 ug/kg [1,2]
(1.25-2.9 ft)
   COPPER                2,300 mg/kg [1,2,3]   MERCURY                 0.2 mg/kg [1,2]
   SILVER                  4.2 mg/kg [1]
   ACENAPHTHENE            330 ug/kg [1]
   ANTHRACENE              310 ug/kg [1,2]   BENZO(A)ANTHRACENE      520 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    600 ug/kg [1]
   CHRYSENE                460 ug/kg [1,2]
   FLUORANTHENE          1,300 ug/kg [1,2]   FLUORENE                350 ug/kg [1,2]
   NAPHTHALENE (SVOC)      360 ug/kg [1,2]
   PHENANTHRENE          1,400 ug/kg [1,2,3]
   PYRENE                1,000 ug/kg [1,2]

QMCP-SD07 9/5/2018
(0-0.92 ft)
   COPPER              1,700 mg/kg [1,2,3]
   MANGANESE             510 mg/kg [1]   SILVER                2.8 mg/kg [1]
   BENZO(A)ANTHRACENE    300 ug/kg [1,2]
   CHRYSENE              290 ug/kg [1,2]
   FLUORANTHENE          730 ug/kg [1,2]   NAPHTHALENE (SVOC)    410 ug/kg [1,2]
   PHENANTHRENE          510 ug/kg [1,2]
   PYRENE                640 ug/kg [1,2]

QMCP-SD08 9/5/2018
(0-0.67 ft)
   COPPER               1,100 mg/kg [1,2,3]
   LEAD                    65 mg/kg [1,2]   MERCURY                0.6 mg/kg [1,2]
   SILVER                 2.0 mg/kg [1]
   FLUORANTHENE         1,200 ug/kg [1,2]
   NAPHTHALENE (SVOC)   1,100 ug/kg [1,2,3]   PHENANTHRENE           980 ug/kg [1,2]
   PYRENE               1,100 ug/kg [1,2]
(0.87-1.67 ft)   COPPER               2,200 mg/kg [1,2,3]
   MERCURY                0.3 mg/kg [1,2]
   SILVER                 4.3 mg/kg [1]
   MANGANESE              590 mg/kg [1]

QMCP-PS07 9/6/2018
   COPPER     210 ug/l [GW3,SW1,SW2]   LEAD       5.6 ug/l [GW1,GW2,SW1]
   MANGANESE   81 ug/l [GW1,GW2]

QMCP-PS06 9/6/2018
   ANTHRACENE      2.3 ug/l [SW1,SW2]
   COPPER        3,500 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   FLUORANTHENE    5.1 ug/l [GW3,SW1,SW2]
   LEAD             26 ug/l [GW1,GW2,GW3,SW1,SW3]   MANGANESE       760 ug/l [GW1,GW2,SW1]
   PHENANTHRENE     12 ug/l [GW3,SW1]
   SILVER          5.3 ug/l [GW3,SW2]

QMCP-PS05 9/6/2018
   COPPER       210 ug/l [GW3,SW1,SW2]
   LEAD          13 ug/l [GW1,GW2,SW1]   MANGANESE  1,300 ug/l [GW1,GW2,GW3,SW1]

QMCP-PS04 9/10/2018
   COPPER      420 ug/l [GW3,SW1,SW2]
   LEAD        4.4 ug/l [GW1,GW2,SW1]
   MANGANESE   410 ug/l [GW1,GW2,SW1]   SILVER      0.4 ug/l [GW3]

QMCP-PS02 9/6/2018
   COPPER         820 ug/l [GW3,SW1,SW2,SW3]
   LEAD           110 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   MANGANESE      150 ug/l [GW1,GW2,SW1]   SILVER         0.5 ug/l [GW3]
   FLUORANTHENE   1.1 ug/l [SW1]

QMCP-SD02 9/5/2018
(0-1 ft) 
   COPPER                           690 mg/kg [1,2,3]
   COPPER (DUP)                     680 mg/kg [1,2,3]   LEAD                              78 mg/kg [1,2]
   LEAD (DUP)                        82 mg/kg [1,2]
   MANGANESE                        890 mg/kg [1]
   MANGANESE (DUP)                  750 mg/kg [1]   MERCURY                          0.3 mg/kg [1,2]
   SILVER                           1.2 mg/kg [1]
   SILVER (DUP)                     1.3 mg/kg [1]   ACENAPHTHENE                     330 ug/kg [1]
   ACENAPHTHENE (DUP)               600 ug/kg [1]
   ACENAPHTHYLENE (DUP)             290 ug/kg [1]
   ANTHRACENE                       650 ug/kg [1,2]   ANTHRACENE (DUP)               3,300 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE             1,900 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE (DUP)       5,300 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,800 ug/kg [1,2,3]   BENZO(A)PYRENE (DUP)           4,900 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,900 ug/kg [1]
   BENZO(B)FLUORANTHENE (DUP)     7,800 ug/kg [1]
   BENZO(K)FLUORANTHENE             850 ug/kg [1]   BENZO(K)FLUORANTHENE (DUP)     2,300 ug/kg [1]
   CHRYSENE                       1,600 ug/kg [1,2,3]
   CHRYSENE (DUP)                 4,600 ug/kg [1,2,3]
   FLUORANTHENE                   4,400 ug/kg [1,2,3]   FLUORANTHENE (DUP)            12,000 ug/kg [1,2,3]
   FLUORENE                         550 ug/kg [1,2,3]
   FLUORENE (DUP)                 1,100 ug/kg [1,2,3]   INDENO(1,2,3-CD)PYRENE (DUP)   1,100 ug/kg [1]
   NAPHTHALENE (SVOC)               360 ug/kg [1,2]
   NAPHTHALENE (SVOC) (DUP)         920 ug/kg [1,2,3]
   PHENANTHRENE                   2,900 ug/kg [1,2,3]   PHENANTHRENE (DUP)             7,600 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]
   PYRENE (DUP)                  11,000 ug/kg [1,2,3]
(1-1.8 ft)
   ARSENIC                           20 mg/kg [1,2]
   COPPER                         2,100 mg/kg [1,2,3]
   LEAD                             180 mg/kg [1,2,3]   MANGANESE                        660 mg/kg [1]
   MERCURY                          0.4 mg/kg [1,2]
   SILVER                           8.5 mg/kg [1]   ZINC                             250 mg/kg [1,2]
   BENZO(A)ANTHRACENE             1,800 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,700 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,800 ug/kg [1]    CHRYSENE                       1,800 ug/kg [1,2,3]
   FLUORANTHENE                   4,100 ug/kg [1,2,3]
   PHENANTHRENE                   3,100 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]

Julio Salvage

Julio Contracting/
Former Standard Oil Company

Julio Scrap 
Yard &Tower

QMCP-SDM01 9/9/2018(12.66 ft)
   COPPER      750 mg/kg [1,2,3]
   LEAD         63 mg/kg [1,2]
   MANGANESE   470 mg/kg [1]   MERCURY     0.2 mg/kg [1,2]
   SILVER      1.5 mg/kg [1]

QMCP-SDM02 9/9/2018
(14.82 ft)   COPPER        1,100 mg/kg [1,2,3]
   LEAD             38 mg/kg [1,2]
   MANGANESE       480 mg/kg [1]
   MERCURY         0.4 mg/kg [1,2]   PYRENE        1,600 ug/kg [1,2,3]
   SILVER          2.0 mg/kg [1]
   FLUORANTHENE  1,900 ug/kg [1,2]

QMCP-SDM03 9/9/2018
(14.56 ft)
   ARSENIC         9.8 mg/kg [2]   COPPER          560 mg/kg [1,2,3]
   LEAD             89 mg/kg [1,2]
   MERCURY         0.3 mg/kg [1,2]
   FLUORANTHENE  1,600 ug/kg [1,2]

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 
TO PORTAGE CANAL (Fall 2018)

QMCP-SS61 9/28/2018
(0-0.25 ft) 
    BENZO(A)ANTHRACENE      700 ug/kg [1,2]    BENZO(A)PYRENE          700 ug/kg [1,2]
    BENZO(B)FLUORANTHENE  1,400 ug/kg [1]
    CHRYSENE                680 ug/kg [1,2]
    FLUORANTHENE          1,500 ug/kg [1,2]    PHENANTHRENE            760 ug/kg [1,2]
    PYRENE                1,400 ug/kg [1,2]

QMCP-SS62 9/28/2018
(0-0.25 ft)
    ACENAPHTHYLENE          570   ug/kg [1]
    ANTHRACENE              750   ug/kg [1,2]    BENZO(A)ANTHRACENE    3,900   ug/kg [1,2,3]
    CHRYSENE              3,600   ug/kg [1,2,3]
    FLUORANTHENE          8,100   ug/kg [1,2,3]
    NAPHTHALENE (SVOC)      560   ug/kg [1,2]    PHENANTHRENE          2,900   ug/kg [1,2,3]
     PYRENE               8,000   ug/kg [1,2,3]
    TOLUENE                 280 J ug/kg [1]

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-a DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 1 of 3 



QMCP-SD09 9/6/2018
(0-0.5 ft)
   ARSENIC                  22   mg/kg [1,2]   COPPER                5,300   mg/kg [1,2,3]
   SILVER                  3.0   mg/kg [1]
   BENZO(A)ANTHRACENE      970   ug/kg [1,2]   BENZO(A)PYRENE        1,000   ug/kg [1,2]
   BENZO(B)FLUORANTHENE  1,900   ug/kg [1]
   BENZO(K)FLUORANTHENE    600 J ug/kg [1]
   CHRYSENE              1,300   ug/kg [1,2,3]   FLUORANTHENE          3,000   ug/kg [1,2,3]
   NAPHTHALENE (SVOC)      330   ug/kg [1,2]
   PHENANTHRENE          2,300   ug/kg [1,2,3]
   PYRENE                2,400   ug/kg [1,2,3]

QMCP-SD10 9/6/2018
(0-0.33 ft)   COPPER          4,100 mg/kg [1,2,3]
   FLUORANTHENE      460 ug/kg [1,2]
   PYRENE            440 ug/kg [1,2]
(0.33-0.92 ft)
   COPPER          1,500 mg/kg [1,2,3]

QMCP-SD12 9/6/2018
(0-1 ft)
   COPPER    100 mg/kg [1,2]
(1-1.9 ft)
   COPPER     74 mg/kg [1,2]

QMCP-SD13 9/7/2018
 (0-0.58 ft)   ARSENIC        16 mg/kg [1,2]
   CHROMIUM      110 mg/kg [1,2]
   COPPER      1,400 mg/kg [1,2,3]   ZINC          180 mg/kg [1,2]
(0.58-3.2 ft)
   COPPER         67 mg/kg [1,2]

QMCP-SD11

QMCP-SD14

QMCP-PS10 9/10/2018
   COPPER      250 ug/l [GW3,SW1,SW2]
   LEAD        2.0 ug/l [SW1]
   MANGANESE   390 ug/l [GW1,GW2,SW1]
   SILVER      0.3 ug/l [GW3]

QMCP-PS45

Julio Company/
Former Amoco Bulk Fuel Terminal

Julio Marine Dollar BayLake Portage
(Dollar Bay 1995)
*Surface Water analyzed
for pentachlorophenol only

Coordinate System: MIGeoRef(m)

³0 550
Ft

EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-b DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 2 of 3 
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Notes:
- Historic opeations based on Sanborn Map review Sample Analytical Result Map - Sediment, Submerged Drum Contents,

Surface Water and Porewater - Notes
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 7-c DRAFT

Map Extent

Page 3 of 3
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QMCP-DB-02
  Mercury Vapor: 
  2,100 ng/m3

QMCP-DB-34
  Mercury Vapor: 
  3,600 ng/m3

QMCP-DB-59
  (visible elemental mercury present) 
  Mercury Vapor:  48,000 ng/m3

Coal
Dock, Coal
and Coke

Oil House

Furnace

Core Oven

QMCP-DB-90 
  (unknown piece of equipment)
  Radiation: 0.1 mR/h

QMCP-
D-31

QMCP-DB-63
QMCP-DB-15

QMCP-DB-16
QMCP-
DB-20

QMCP-DB-12

QMCP-DB-109

QMCP-D-18

QMCP-DB-25

QMCP-D-27
QMCP-DB-26

QMCP-DB-86

QMCP-DB-75

QMCP-DB-78
QMCP-DB-81

QMCP-DB-79

QMCP-DB-50

QMCP-DB-47
QMCP-DB-39

QMCP-DB-19

QMCP-DB-67
QMCP-DB-61

QMCP-
DB-21

QMCP-DB-18

QMCP-
DB-24

QMCP-
DB-22

QMCP-SS284 07/22/19
(0 - 0.25 ft bgs)
   TOTAL PCBS   5,000 ug/kg [17]
   LEAD (TCLP)    6.9 mg/l  [20]

QMCP-RPM01 9/19/2018
(0.5 ft bgs)   AROCLOR-1254  71,000   ug/kg [RML]
   TOTAL PCBS    71,000 J ug/kg [17]

QMCP-RPM02 9/19/2018
   TOTAL PCBS    10,200 J ug/kg [17]

QMCP-SS278 07/22/19
(0 - 0.25 ft bgs)
   LEAD (TCLP)    120 mg/l  [20]

QMCP-SS48 09/28/18
(0 - 0.25 ft bgs)
   AROCLOR-1254  360,000   ug/k [RML]
   TOTAL PCBS    360,000 J ug/k [17]

QMCP-SS289 07/22/19
(0 - 0.25 ft bgs)
   AROCLOR-1248  98,000 ug/kg [RML]
   TOTAL PCBS    98,000 ug/kg [17]

QMCP-SS290 07/22/19
(0 - 0.25 ft bgs)
   TOTAL PCBS 2,700 ug/kg [17]

QMCP-SS291 07/22/19
(0 - 0.25 ft bgs)
   TOTAL PCBS 5,800 ug/kg [17]

QMCP-SS292 07/22/19
(0 - 0.25 ft bgs)
   TOTAL PCBS 11,000 ug/kg [17]

QMCP-SB11 09/06/18
(0 - 0.5 ft bgs)
  TOTAL PCBS 1,560 J ug/kg [17]

QMCP-SB13 09/06/18
(0 - 2 ft bgs)  TOTAL PCBS 2,400 J ug/kg [17]

QMCP-SB16 09/06/18
(0 - 2 ft bgs)
  AROCLOR-1254  72,000   ug/kg [RML]
  TOTAL PCBS    72,000 J ug/kg [17]

QMCP-SB17 09/07/18
(0.5 - 4 ft bgs)
   TOTAL PCBS 8,200 J ug/kg [17]

QMCP-SS47 09/28/18
(0 - 0.25 ft bgs)
   TOTAL PCBS 8,200 J ug/kg [17]

QMCP-SS49 09/28/18
(0 - 0.25 ft bgs)
   TOTAL PCBS 5,100 J ug/kg [17]

QMCP-SS43 09/19/18
(0 - 0.5 ft bgs)   TOTAL PCBS 61,500 J ug/kg [17]

QMCP-SS44 09/19/18
(0 - 0.5 ft bgs)   TOTAL PCBS 2,500 J ug/kg [17]

CONT016 (1)

CONT026 (1)

CONT029 (5)

CONT035 (1)

CONT037 (1)

CONT038 (3)

CONT040 (1)

CONT062 (1)

CONT063 (3)

WP003 (1)CONT067 (1)

CONT069 (22)

CONT072 (1)

CONT073
(9)

CONT091 (1)

CONT074 (1)
CONT075 (1)

Note: 3 additional cylinders 
not shown located south and
southwest beyond map extent 

Coordinate System: MIGeoRef(m)
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Notes:
- DCC = Direct Contact Criteria
- PSIC = Particulate Soil Inhalation Criteria 
- RPM = Residual Process Material
- XRF = X-ray fluorescence
- Underlying imagery from Michigan Imagery Solution
 (Houghton - 2013).  
- Updated imagery collected 26 June 2019

Julio Salvage - Field Screening, Observations, PCB and TCLP Results
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 8 DRAFT

Map Extent

"/ Soil Sample with Total PCB Results Greater than
Criteria

$1
RPM Sample with Total PCB Results Greater
than Criteria and/or TCLP Results Greater than
Hazardous Toxicity Value
One or More XRF Values Greater Than or Equal
to Non-Residential DCC
One or More XRF Values Greater Than or Equal
to Non-Residential PSIC
All XRF Values Less than Non-Residential
Screening Values

!? Approximate Compressed Cylinder Observation
(#) = Number of cylinders in general area)

1865 Shoreline
Copper Heritage Trail ROW

Features Idenitfied on Sanborn
Maps

EPA Regional Removal Management Levels                            
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action             
[17]=Nonresidential Direct Contact Criteria
Title 40 CFR, Chapter 1, Section 261.20-24                                
[20]=Hazardous Waste Toxicity  Screening Values  
Evaluation based on EGLE Criteria at time of Project completion



CHTC:
Tamarack
Sands Area

CHLL:
Lake Linden
Sands Area

CHLL:
Hubbell Processing Area
 - Hubbell Coal Dock
 - Mineral Building
 - Hubbell Smelter

CHTC:
Ahmeek
Processing Area

CHTC:
Tamarack
Processing Area

CHLL:
Torch Lake
Backwater Area

CHLL:
Lake Linden 
Processing Area

CHLL:
Lake Linden
Recreation Area

CHLL:
Hubbell Beach
and Slag Dump

QMCM:
Quincy Mining Company 
- Quincy Stamp Mills
- Quincy Reclamation Plant
- Quincy Stamp Sands

To
rch

 Ba
y

QMCP:
Quincy Mining Company Portage
- Copper Smelting, Copper Milling, and Iron Works
- Petroleum Storage and Distribution Operations
- Coal Docks

Portage Canal

Torch Lake

Portage Lake

Project Location Map
Houghton County,

Michigan³0 8,000
Ft
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Image Source: MIS - Public Imagery

Figure 1

Study Areas
Quincy Mining Company
Portage Operations Area
(QMCP)
Quincy Mining Company
Mason Operations Area
(QMCM)
C&H Lake Linden Operations
Area (CHLL)
C&H Tamarack City
Operations Area (CHTC)

Map Extent

Coordinate System: MIGeoRef(m)



Portage
Bridge

HOUGHTONHOUGHTON

HANCOCKHANCOCK
RIPLEYRIPLEY

DOLLARDOLLAR
BAYBAY

Portage Canal
Portage Canal

Area Features Map
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 2
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Image Source: MIS - Public Imagery

QMCMQMCM
CHTCCHTC

CHLLCHLL

QMCPQMCP

Coordinate System: MIGeoRef(m)

HOUGHTONHOUGHTON

RIPLEYRIPLEY

Julio Salvage:
 1949 Portage Lake 
 Foundary & Machinery

Julio Contracting/Former Standard Oil Company:
 1917 Standard Oil Co.  
 Other historic land use and/or operations unknown.

Julio Scrap Yard & Tower:
 1907  Portage Boiler Works
 1928  Lake Superior Iron and Metal Co.
 1949  Scrap Iron Storage, J.H. Green Co.

Copper Heritage Trail ROW
1865 Shoreline
QMCP Study Area
Boundary

Approximate Parcel
Boundaries
Features Identified on
Sanborn Maps
EPA Cap Boundary

Notes:
Historic land use and/or 
operations refer to noted 
years on available Sanborn 
Maps.

0 500
Ft

³

Julio Company/Former Amoco Bulk Fuel Terminal:
 Bulk Oil Storage
 Other historic land use
 and/or operations unknown. 

Julio Marine Dollar Bay:
 1907  Tamarack & Osceola Copper Manufacturing Co.
 1928  John A Roebling's Sons Copper Manufacturing
 1949  Foley Copper Products Co. Copper Wire Mill

Map Extent



XYXYXYXYXYXYXYXYXYXY

XYXY

XYXY

XYXY

XY

XY

XY
XY XY

XY

Slag Pile

Slag Pile

Slag Pile 4'
QMCP-ASBBLK39 9/28/2018
TRANSITE TILE
 ASBESTOS-CHRYSOTILE  5%  [1%]

QMCP-ASBBLK37A/B

Furnace

QMCP-ASBBLK38A/B

Fuel

Boiler House

QMCP-ASBBLK34A/B

QMCP-ASBBLK30A/B
QMCP-ASBBLK31A/B
QMCP-ASBBLK32A/B
QMCP-ASBBLK33A/B

QMCP-ASBBLK36A/B

QMCP-ASBBLK35 9/28/2018
BLACK CORRUGATED MATERIAL
 ASBESTOS-CHRYSOTILE  40%  [1%]

QMCP-ASBBLK29 9/28/2018
GASKET, 3SF
 ASBESTOS-CHRYSOTILE  50%  [1%]

QMCP-ASBBLK28 9/28/2018
BEIGE TSI, DETERIORATED, 6SF, PILE  - FRIABLE  ASBESTOS-CHRYSOTILE  70%  [1%]

QMCP-ASBBLK26 9/28/2018
BLACK AND WHITE PIPE WRAP - FRIABLE
 ASBESTOS-CHRYSOTILE  30%  [1%]

QMCP-ASBBLK27 9/28/2018
GASKET MATERIAL - FRIABLE
 ASBESTOS-CHRYSOTILE  60%  [1%]

Slag Pile 4'

Slag Pile

Slag Pile 4'

Boiler House

Slag Pile

Fuel

Furnace

QMCP-ASBBLK38A/B

QMCP-ASBBLK37A/B

QMCP-ASBBLK36A/B

QMCP-ASBBLK34A/B

QMCP-ASBBLK30A/B
QMCP-ASBBLK31A/B
QMCP-ASBBLK32A/B
QMCP-ASBBLK33A/B

DATA SOURCES
Sample IDs                  Date Range
1) QMCP-ASBBLK...     September 2018
-EGLE RRD.  SI results not published.

- 1907 Portage Boiler Works
- 1928 Lake Superior Iron and Metal Co.
- 1949 A & Scrap Iron Storage, J.H. Green Co.

Coordinate System: MIGeoRef(m)
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Sample Analytical Result Map - Suspect Asbestos Containing Material
Julio Scrap Yard & Tower

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 3 DRAFT

Map Extent

XY Sample with Asbestos Greater than 1%
XY Sample with Asbestos Not Detected

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area BoundaryNotes:

- Underlying imagery from Michigan
Imagery Solution (Houghton - 2013)



!?

$1$1$1$1$1

Julio Scrap Yard & Tower
  55 gallon drums: 16
>55 gallon drums: 1
Fuel Tanks: 7

 AST/USTs: 45
Pressurized Vessels/Compressed Cylinder: 1

QMCP-RPM05 9/28/2018
  ANTHRACENE           85,000 ug/kg [4,11] BENZO(A)ANTHRACENE  240,000 ug/kg [10,17] FLUORANTHENE        530,000 ug/kg [2]  

PHENANTHRENE 250,000 ug/kg [2,4,6,7,8,11,13,14,15]PYRENE      510,000 ug/kg [4,11]

Boiler House

Furnace

Slag Pile

Slag
Pile

Slag Pile 4'

Slag Pile 4'

Fuel

DATA SOURCES
Sample IDs  Date Range
1) QMCP...  2018
-EGLE RRD. SI Results not published.

- 1907 Portage Boiler Works
- 1928 Lake Superior Iron and Metal Co.
- 1949 A & Scrap Iron Storage, J.H. Green Co.

CONT090 (1)

Coordinate System: MIGeoRef(m)
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- mg/l = milligrams per liter
- ug/kg = micrograms per kilogram
- RPM = Residual Process Material
- TCLP = Toxicity Characteristic
Leaching Procedure
- Underlying Imagery from Michigan
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Residual Process Material, Abandoned 
Container, and Waste - Julio Scrap Yard & Tower

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 4 DRAFT

Map Extent

$1
RPM Sample with Results Greater than
Criteria !?

Approximate Compressed Cylinder
Observation (#) = Number of cylinders
in general area
1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area Boundary
Updated Aerial Imagery Extent
(26 June 2019)

EPA Regional Removal Management Levels 
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action  
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
Title 40 CFR, Chapter 1, Section 261.20-24      
[20]=Hazardous Waste Toxicity  Screening Values 
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion



DATA SOURCES
Sample IDs          Date Range
1) SS-...       June 2002
-MDEQ. Brownfield Redevelopment Assessment Report
for Hancock/Ripley Trail Property. November 25, 2002.
2) QMCP-SB/SS...       September 2018
-EGLE RRD.  SI results not published.

- 1907 Portage Boiler Works
- 1928 Lake Superior Iron and Metal Co.
- 1949 A & Scrap Iron Storage, J.H. Green Co.

QMCP-SS20
9/5/2018

QMCP-SB34
9/9/2018

QMCP-SS17
9/5/2018

QMCP-SS18
9/5/2018

QMCP-SS39
9/5/2018

QMCP-SS55
9/28/2018

Slag Pile 4'

Slag Pile

Slag Pile 4'

Boiler House

Fuel

Furnace
Slag Pile

SS-28 (MDEQ HRTP 2002) 6/5/2002
(0-0.33 ft bgs)

1,2,4-TRIMETHYLBENZENE 650 ug/kg [2]BENZENE           91 ug/kg [19]
 ETHYLBENZENE      170 ug/kg [19]
 NAPHTHALENE (VOC)      1,400 ug/kg [2]
 XYLENE - TOTAL      1,770 ug/kg [2,19]

(0-1 ft bgs)
 MERCURY  0.08 J  mg/kg [19]
NAPHTHALENE (SVOC)   2,200 J ug/kg [2]PHENANTHRENE         2,200 J ug/kg [2]

QMCP-SB30 9/8/2018
(0-0.5 ft bgs)  ARSENIC          50 mg/kg [17]
 LEAD  18,000 mg/kg [RML,17]
MERCURY         520 mg/kg [RML,12,13,14,15,19]FLUORANTHENE 7,600 ug/kg [2]

 PHENANTHRENE  4,300 ug/kg [2]
(0.5-7 ft bgs)  LEAD         1,700  mg/kg [RML,17]
 MERCURY         13  mg/kg [19]

QMCP-SB31 9/8/2018
(0-0.5 ft bgs)
 MERCURY  0.9   mg/kg [19]
 TOTAL PCBS  3,500 J ug/kg [17]

(0.5-4 ft bgs)
 MERCURY      0.07   mg/kg [19]
 TOTAL PCBS 3,600 J ug/kg [17]

QMCP-SB32 9/9/2018
(0.5-4 ft bgs)
 MERCURY 0.09 mg/kg [19]

QMCP-SB33 9/9/2018
(0-0.5 ft bgs)  MERCURY      0.08   mg/kg [19]
 BENZO(A)PYRENE  13,000 J ug/kg [17]
 FLUORANTHENE 22,000 J ug/kg [2]
 PHENANTHRENE 4,400 J ug/kg [2]

QMCP-SB35 9/9/2018
(0-0.5 ft bgs) 
 MERCURY  0.07 mg/kg [19]

(0.5-6 ft bgs)  MERCURY 0.2 mg/kg [19]
  MERCURY (DUP) 0.2 mg/kg [19]

QMCP-SB36 9/9/2018
(0-0.5 ft bgs)
 MERCURY 0.1 mg/kg [19]

(0.5-4 ft bgs)
 MERCURY 0.2 mg/kg [19]

QMCP-SS16 9/5/2018
(0-0.5 ft bgs)
 ARSENIC   40 mg/kg [17]
 MERCURY 0.3 mg/kg [19]

QMCP-SS19 9/5/2018
 (0-0.5 ft bgs)
 MERCURY  0.2 mg/kg [19]
 MERCURY (DUP) 0.2 mg/kg [19]

QMCP-SS21 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.7 mg/kg [19]

QMCP-SS35 9/5/2018
(0-0.5 ft bgs)
 MANGANESE 1,800 mg/kg [16]

QMCP-SS36 9/5/2018
(0-0.5 ft bgs)
 MERCURY  0.08 mg/kg [19]

QMCP-SS40 9/5/2018
(0-0.5 ft bgs)  MERCURY 0.2 mg/kg [19]

QMCP-SS53 9/28/2018
(0-0.25 ft bgs)
 TOTAL PCBS  3,400 J ug/kg [17]

QMCP-SS54 9/28/2018
(0-0.25 ft bgs)
 NAPHTHALENE (SVOC)  810 ug/kg [2]

QMCP-SS20
9/5/2018

QMCP-SB34
9/9/2018

QMCP-SS17
9/5/2018

QMCP-SS18
9/5/2018

QMCP-SS39
9/5/2018

QMCP-SS55
9/28/2018

Coordinate System: MIGeoRef(m)

³0 100
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EPA Regional Removal Management Levels 
[RML]=Industrial Soil (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action  
[1]=Statewide Default Background Level
[2]*=Groundwater Surface Water Interface Protection Criteria
[3]=Soil Saturation Concentration Screening Levels
[11]*=Nonresidential Drinking Water Protection Criteria 
[12]=Nonresidential Soil Volatilization to Indoor Air Inhalation
[13]=Nonresidential Infinite Source Volatile Soil Inhalation Criteria
[14]=Nonresidential Finite VSIC for 5 Meter Source Thickness
[15]=Nonresidential Finite VSIC for 2 Meter Source Thickness
[16]=Nonresidential Particulate Soil Inhalation Criteria 
[17]=Nonresidential Direct Contact Criteria
Volatilization to Indoor Air Interm Action Screening Levels (Aug 2017)  
[19]=Soil Non-Residential RIASL (Interim Aug 2017)
* Exceedances of criteria 2 and 11 shown for organics and cyanide
only
Evaluation based on EGLE Criteria at time of Project completion
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Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- * = result is from cleanup run
- Underlying imagery from Michigan 
Imagery Solution (Houghton - 2013)

Sample Analytical Result Map - Soil
Julio Scrap Yard & Tower

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 5 DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Approximate Parcel Boundaries
Features Idenitfied on Sanborn Maps
QMCP Study Area Boundary

Indicated Parameter Group Not Analyzed

Inorganics / CyanidePCBs
VOCs SVOCs

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected



Boiler House

Furnace

Slag Pile

Slag
Pile

Slag Pile 4'

Slag Pile 4'

Fuel

QMCP-GW30
9/8/2018

QMCP-GW31
9/8/2018

QMCP-GW33
9/9/2018

QMCP-GW34
9/9/2018

QMCP-GW32 9/9/2018
(5-9 ft bgs)  COPPER 4,300 ug/l [RML]
  MERCURY  1.1 ug/l [RML]

QMCP-GW35 9/9/2018
(6-10 ft bgs)  COPPER       15,000 ug/l [RML]
  COPPER (DUP)  9,500 ug/l [RML]
  MANGANESE     1,600 ug/l [RML]
  MERCURY         3.2 ug/l [RML,9]  MERCURY (DUP)   2.2 ug/l [RML,9]

QMCP-GW36 9/9/2018
(5-9 ft bgs)  MERCURY 0.7 ug/l [9]

DATA SOURCES
Sample IDs                         Date Range
1) QMCP-GW...                   September 2018  
-EGLE RRD. SI results not published

- 1907 Portage Boiler Works
- 1928 Lake Superior Iron and Metal Co.
- 1949 A & Scrap Iron Storage, J.H. Green Co.

Coordinate System: MIGeoRef(m)

³0 100
Ft

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- ug/l = micrograms per liter
- # = results are from laboratory
  cleanup runAt Least One Exceedance for Indicated

Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Results Map - Groundwater
Julio Scrap Yard & Tower

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 6 DRAFT

EPA Regional Removal Management Levels                                              
[RML]=Residential Tapwater (May 2019)
EGLE Part 201 Cleanup Criteria for Response Action                               
[2]*=Nonresidential Drinking Water Criteria
[3]*=Groundwater Surface Water Interface Criteria
[5]=Nonresidential Groundwater Vol to Indoor Air Inhalation
[6]=Water Solubility
[7]=Flammability and Explosivity Screening Level
Volatilization to Indoor Air Interim Action Screening Levels (Aug 2017) 
[9]=Shallow Groundwater Non-Residential RIASL
[12]=Groundwater Non-Residential RIASL
[13]=Groundwater Non-Residential RIASL12
[14]=Groundwater Non-Residential TSRIASL12
* Exceedances of criteria 2, and 3 are shown for
organics only
Evaluation based on EGLE Criteria at time of Project completion

1865 Shoreline
Copper Heritage Trail ROW
Features Identified on Sanborn Maps
Approximate Parcel Boundaries
QMCP Study Area Boundary

Map Extent



QMCP-SD01 9/5/2018
(0-0.5 ft)
   COPPER   220 mg/kg [1,2,3]

QMCP-SD03 9/5/2018
(0-0.5 ft)
   CHROMIUM                 98 mg/kg [1,2]   COPPER                1,200 mg/kg [1,2,3]
   MANGANESE               690 mg/kg [1]
   SILVER                  3.5 mg/kg [1]
   BENZO(A)ANTHRACENE      390 ug/kg [1,2]   BENZO(A)PYRENE          680 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    990 ug/kg [1]   
   CHRYSENE                440 ug/kg [1,2]
   FLUORANTHENE            780 ug/kg [1,2]   PHENANTHRENE          1,000 ug/kg [1,2]
   PYRENE                  730 ug/kg [1,2]

QMCP-SD04 9/5/2018
(0-0.375 ft)
   CHROMIUM                  48 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      52 mg/kg [1,2]
   MANGANESE                490 mg/kg [1]
   MERCURY                  0.5 mg/kg [1,2]
   SILVER                   2.5 mg/kg [1]   BENZO(A)ANTHRACENE     1,000 ug/kg [1,2]
   BENZO(B)FLUORANTHENE   1,700 ug/kg [1]
   CHRYSENE               1,100 ug/kg [1,2]
   FLUORANTHENE           2,100 ug/kg [1,2]   PHENANTHRENE             990 ug/kg [1,2]
   PYRENE                 1,700 ug/kg [1,2,3]
(0.375-0.75 ft)
   ARSENIC                   11 mg/kg [1,2]
   CHROMIUM                  56 mg/kg [1,2]
   COPPER                 1,100 mg/kg [1,2,3]   LEAD                      67 mg/kg [1,2]
   MANGANESE                560 mg/kg [1]
   MERCURY                  0.6 mg/kg [1,2]
   SILVER                   2.2 mg/kg [1]   ZINC                     130 mg/kg [1,2]
   BENZO(A)ANTHRACENE     2,200 ug/kg [1,2,3]
   BENZO(A)PYRENE         2,100 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE   3,300 ug/kg [1]   CHRYSENE               2,100 ug/kg [1,2,3]
   FLUORANTHENE           4,100 ug/kg [1,2,3]
   NAPHTHALENE (SVOC)     1,100 ug/kg [1,2,3]   PHENANTHRENE           2,200 ug/kg [1,2,3]
   PYRENE                 3,600 ug/kg [1,2,3]

QMCP-SD05 9/5/2018
(0-0.5 ft)
   ARSENIC           22   mg/kg [1,2]   CHROMIUM          58   mg/kg [1,2]
   COPPER         1,300   mg/kg [1,2,3]
   LEAD              84   mg/kg [1,2]
   MANGANESE        640   mg/kg [1]   MERCURY          0.7   mg/kg [1,2]
   SILVER           2.6   mg/kg [1]
   ZINC             140   mg/kg [1,2]
   FLUORANTHENE   2,000   ug/kg [1,2]   PYRENE         1,900   ug/kg [1,2,3]
(0.5-1.5 ft)
   COPPER         1,500   mg/kg [1,2,3]   MERCURY          0.2   mg/kg [1,2]
   SILVER           3.1   mg/kg [1]
   PHENANTHRENE     290 J ug/kg [1,2]
   PYRENE           290 J ug/kg [1,2]

QMCP-SD06 9/5/2018
(0-1.25 ft)
   COPPER                  340 mg/kg [1,2,3]   COPPER (DUP)            420 mg/kg [1,2,3]
   FLUORANTHENE            510 ug/kg [1,2]
   PHENANTHRENE            350 ug/kg [1,2]
   PYRENE                  380 ug/kg [1,2]
(1.25-2.9 ft)
   COPPER                2,300 mg/kg [1,2,3]   MERCURY                 0.2 mg/kg [1,2]
   SILVER                  4.2 mg/kg [1]
   ACENAPHTHENE            330 ug/kg [1]
   ANTHRACENE              310 ug/kg [1,2]   BENZO(A)ANTHRACENE      520 ug/kg [1,2]
   BENZO(B)FLUORANTHENE    600 ug/kg [1]
   CHRYSENE                460 ug/kg [1,2]
   FLUORANTHENE          1,300 ug/kg [1,2]   FLUORENE                350 ug/kg [1,2]
   NAPHTHALENE (SVOC)      360 ug/kg [1,2]
   PHENANTHRENE          1,400 ug/kg [1,2,3]
   PYRENE                1,000 ug/kg [1,2]

QMCP-SD07 9/5/2018
(0-0.92 ft)
   COPPER              1,700 mg/kg [1,2,3]
   MANGANESE             510 mg/kg [1]   SILVER                2.8 mg/kg [1]
   BENZO(A)ANTHRACENE    300 ug/kg [1,2]
   CHRYSENE              290 ug/kg [1,2]
   FLUORANTHENE          730 ug/kg [1,2]   NAPHTHALENE (SVOC)    410 ug/kg [1,2]
   PHENANTHRENE          510 ug/kg [1,2]
   PYRENE                640 ug/kg [1,2]

QMCP-SD08 9/5/2018
(0-0.67 ft)
   COPPER               1,100 mg/kg [1,2,3]
   LEAD                    65 mg/kg [1,2]   MERCURY                0.6 mg/kg [1,2]
   SILVER                 2.0 mg/kg [1]
   FLUORANTHENE         1,200 ug/kg [1,2]
   NAPHTHALENE (SVOC)   1,100 ug/kg [1,2,3]   PHENANTHRENE           980 ug/kg [1,2]
   PYRENE               1,100 ug/kg [1,2]
(0.87-1.67 ft)   COPPER               2,200 mg/kg [1,2,3]
   MERCURY                0.3 mg/kg [1,2]
   SILVER                 4.3 mg/kg [1]
   MANGANESE              590 mg/kg [1]

QMCP-PS07 9/6/2018
   COPPER     210 ug/l [GW3,SW1,SW2]   LEAD       5.6 ug/l [GW1,GW2,SW1]
   MANGANESE   81 ug/l [GW1,GW2]

QMCP-PS06 9/6/2018
   ANTHRACENE      2.3 ug/l [SW1,SW2]
   COPPER        3,500 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   FLUORANTHENE    5.1 ug/l [GW3,SW1,SW2]
   LEAD             26 ug/l [GW1,GW2,GW3,SW1,SW3]   MANGANESE       760 ug/l [GW1,GW2,SW1]
   PHENANTHRENE     12 ug/l [GW3,SW1]
   SILVER          5.3 ug/l [GW3,SW2]

QMCP-PS05 9/6/2018
   COPPER       210 ug/l [GW3,SW1,SW2]
   LEAD          13 ug/l [GW1,GW2,SW1]   MANGANESE  1,300 ug/l [GW1,GW2,GW3,SW1]

QMCP-PS04 9/10/2018
   COPPER      420 ug/l [GW3,SW1,SW2]
   LEAD        4.4 ug/l [GW1,GW2,SW1]
   MANGANESE   410 ug/l [GW1,GW2,SW1]   SILVER      0.4 ug/l [GW3]

QMCP-PS02 9/6/2018
   COPPER         820 ug/l [GW3,SW1,SW2,SW3]
   LEAD           110 ug/l [GW1,GW2,GW3,SW1,SW2,SW3]
   MANGANESE      150 ug/l [GW1,GW2,SW1]   SILVER         0.5 ug/l [GW3]
   FLUORANTHENE   1.1 ug/l [SW1]

QMCP-SD02 9/5/2018
(0-1 ft) 
   COPPER                           690 mg/kg [1,2,3]
   COPPER (DUP)                     680 mg/kg [1,2,3]   LEAD                              78 mg/kg [1,2]
   LEAD (DUP)                        82 mg/kg [1,2]
   MANGANESE                        890 mg/kg [1]
   MANGANESE (DUP)                  750 mg/kg [1]   MERCURY                          0.3 mg/kg [1,2]
   SILVER                           1.2 mg/kg [1]
   SILVER (DUP)                     1.3 mg/kg [1]   ACENAPHTHENE                     330 ug/kg [1]
   ACENAPHTHENE (DUP)               600 ug/kg [1]
   ACENAPHTHYLENE (DUP)             290 ug/kg [1]
   ANTHRACENE                       650 ug/kg [1,2]   ANTHRACENE (DUP)               3,300 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE             1,900 ug/kg [1,2,3]
   BENZO(A)ANTHRACENE (DUP)       5,300 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,800 ug/kg [1,2,3]   BENZO(A)PYRENE (DUP)           4,900 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,900 ug/kg [1]
   BENZO(B)FLUORANTHENE (DUP)     7,800 ug/kg [1]
   BENZO(K)FLUORANTHENE             850 ug/kg [1]   BENZO(K)FLUORANTHENE (DUP)     2,300 ug/kg [1]
   CHRYSENE                       1,600 ug/kg [1,2,3]
   CHRYSENE (DUP)                 4,600 ug/kg [1,2,3]
   FLUORANTHENE                   4,400 ug/kg [1,2,3]   FLUORANTHENE (DUP)            12,000 ug/kg [1,2,3]
   FLUORENE                         550 ug/kg [1,2,3]
   FLUORENE (DUP)                 1,100 ug/kg [1,2,3]   INDENO(1,2,3-CD)PYRENE (DUP)   1,100 ug/kg [1]
   NAPHTHALENE (SVOC)               360 ug/kg [1,2]
   NAPHTHALENE (SVOC) (DUP)         920 ug/kg [1,2,3]
   PHENANTHRENE                   2,900 ug/kg [1,2,3]   PHENANTHRENE (DUP)             7,600 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]
   PYRENE (DUP)                  11,000 ug/kg [1,2,3]
(1-1.8 ft)
   ARSENIC                           20 mg/kg [1,2]
   COPPER                         2,100 mg/kg [1,2,3]
   LEAD                             180 mg/kg [1,2,3]   MANGANESE                        660 mg/kg [1]
   MERCURY                          0.4 mg/kg [1,2]
   SILVER                           8.5 mg/kg [1]   ZINC                             250 mg/kg [1,2]
   BENZO(A)ANTHRACENE             1,800 ug/kg [1,2,3]
   BENZO(A)PYRENE                 1,700 ug/kg [1,2,3]
   BENZO(B)FLUORANTHENE           2,800 ug/kg [1]    CHRYSENE                       1,800 ug/kg [1,2,3]
   FLUORANTHENE                   4,100 ug/kg [1,2,3]
   PHENANTHRENE                   3,100 ug/kg [1,2,3]
   PYRENE                         3,600 ug/kg [1,2,3]

Julio Salvage

Julio Contracting/
Former Standard Oil Company

Julio Scrap 
Yard &Tower

QMCP-SDM01 9/9/2018(12.66 ft)
   COPPER      750 mg/kg [1,2,3]
   LEAD         63 mg/kg [1,2]
   MANGANESE   470 mg/kg [1]   MERCURY     0.2 mg/kg [1,2]
   SILVER      1.5 mg/kg [1]

QMCP-SDM02 9/9/2018
(14.82 ft)   COPPER        1,100 mg/kg [1,2,3]
   LEAD             38 mg/kg [1,2]
   MANGANESE       480 mg/kg [1]
   MERCURY         0.4 mg/kg [1,2]   PYRENE        1,600 ug/kg [1,2,3]
   SILVER          2.0 mg/kg [1]
   FLUORANTHENE  1,900 ug/kg [1,2]

QMCP-SDM03 9/9/2018
(14.56 ft)
   ARSENIC         9.8 mg/kg [2]   COPPER          560 mg/kg [1,2,3]
   LEAD             89 mg/kg [1,2]
   MERCURY         0.3 mg/kg [1,2]
   FLUORANTHENE  1,600 ug/kg [1,2]

OIL SHEEN OBSERVED ON 
SURFACE WATER DRAINING 
TO PORTAGE CANAL (Fall 2018)

QMCP-SS61 9/28/2018
(0-0.25 ft) 
    BENZO(A)ANTHRACENE      700 ug/kg [1,2]    BENZO(A)PYRENE          700 ug/kg [1,2]
    BENZO(B)FLUORANTHENE  1,400 ug/kg [1]
    CHRYSENE                680 ug/kg [1,2]
    FLUORANTHENE          1,500 ug/kg [1,2]    PHENANTHRENE            760 ug/kg [1,2]
    PYRENE                1,400 ug/kg [1,2]

QMCP-SS62 9/28/2018
(0-0.25 ft)
    ACENAPHTHYLENE          570   ug/kg [1]
    ANTHRACENE              750   ug/kg [1,2]    BENZO(A)ANTHRACENE    3,900   ug/kg [1,2,3]
    CHRYSENE              3,600   ug/kg [1,2,3]
    FLUORANTHENE          8,100   ug/kg [1,2,3]
    NAPHTHALENE (SVOC)      560   ug/kg [1,2]    PHENANTHRENE          2,900   ug/kg [1,2,3]
     PYRENE               8,000   ug/kg [1,2,3]
    TOLUENE                 280 J ug/kg [1]

Coordinate System: MIGeoRef(m)

³0 550
Ft

EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-a DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary

Page 1 of 3 



QMCP-SD09 9/6/2018
(0-0.5 ft)
   ARSENIC                  22   mg/kg [1,2]   COPPER                5,300   mg/kg [1,2,3]
   SILVER                  3.0   mg/kg [1]
   BENZO(A)ANTHRACENE      970   ug/kg [1,2]   BENZO(A)PYRENE        1,000   ug/kg [1,2]
   BENZO(B)FLUORANTHENE  1,900   ug/kg [1]
   BENZO(K)FLUORANTHENE    600 J ug/kg [1]
   CHRYSENE              1,300   ug/kg [1,2,3]   FLUORANTHENE          3,000   ug/kg [1,2,3]
   NAPHTHALENE (SVOC)      330   ug/kg [1,2]
   PHENANTHRENE          2,300   ug/kg [1,2,3]
   PYRENE                2,400   ug/kg [1,2,3]

QMCP-SD10 9/6/2018
(0-0.33 ft)   COPPER          4,100 mg/kg [1,2,3]
   FLUORANTHENE      460 ug/kg [1,2]
   PYRENE            440 ug/kg [1,2]
(0.33-0.92 ft)
   COPPER          1,500 mg/kg [1,2,3]

QMCP-SD12 9/6/2018
(0-1 ft)
   COPPER    100 mg/kg [1,2]
(1-1.9 ft)
   COPPER     74 mg/kg [1,2]

QMCP-SD13 9/7/2018
 (0-0.58 ft)   ARSENIC        16 mg/kg [1,2]
   CHROMIUM      110 mg/kg [1,2]
   COPPER      1,400 mg/kg [1,2,3]   ZINC          180 mg/kg [1,2]
(0.58-3.2 ft)
   COPPER         67 mg/kg [1,2]

QMCP-SD11

QMCP-SD14

QMCP-PS10 9/10/2018
   COPPER      250 ug/l [GW3,SW1,SW2]
   LEAD        2.0 ug/l [SW1]
   MANGANESE   390 ug/l [GW1,GW2,SW1]
   SILVER      0.3 ug/l [GW3]

QMCP-PS45

Julio Company/
Former Amoco Bulk Fuel Terminal

Julio Marine Dollar BayLake Portage
(Dollar Bay 1995)
*Surface Water analyzed
for pentachlorophenol only

Coordinate System: MIGeoRef(m)
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EGLE Part 201 Cleanup Criteria for Response Action                                     
[1]=Sediment Ecological Screening Level (EPA Region IV)
[2]=Threshold Effect Concentration (TEC)
[3]=Probable Effect Concentration (PEC)
[GW1]=Residential Drinking Water Criteria
[GW2]=Nonresidential Drinking Water Criteria 
[GW3]=Groundwater Surface Water Interface Criteria
[SW1]=Surface Water Ecological Screening Level - Chronic (EPA Region IV)
[SW2]=Surface Water Ecological Screening Level - Acute (EPA Region IV)
[SW3]=Surface Water Rule 57 HNV Drink
[SW4]=Surface Water Rule 57 HCV Drink
[SW5]=Surface Water Rule 57 WV
Evaluation based on EGLE Criteria at time of Project completion

Image Source: Michigan Imagery Solution (Houghton - 2013)
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Inorganics / CyanidePCBs
VOCs SVOCs

Notes:
- J = estimated value
- mg/kg = milligrams per kilogram
- ug/kg = micrograms per kilogram
- ug/l = micrograms per liter
Porewater sample locations shown
have been adjusted due to symbol
size

At Least One Exceedance for Indicated
Parameter Group
No Exceedances for Indicated
Parameter Group
At Least One Detection of PCBs
PCBs Not Detected
Indicated Parameter Group Not Analyzed

Sample Analytical Result Map - Sediment, Submerged Drum Contents,
Surface Water and Porewater

Julio Properties - Ripley Waterfront and Dollar Bay
Houghton County, Michigan

Figure 7-b DRAFT

Map Extent

1865 Shoreline
Copper Heritage Trail ROW
Feature Identified on Sanborn Maps
Approximate Parcel Boundaries
EPA Cap Boundary
QMCP Study Area Boundary
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Notes:
- Historic opeations based on Sanborn Map review Sample Analytical Result Map - Sediment, Submerged Drum Contents,

Surface Water and Porewater - Notes
Julio Properties - Ripley Waterfront and Dollar Bay

Houghton County, Michigan

Figure 7-c DRAFT

Map Extent
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